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Petroleum 

C ONSENSUS of geological opinion has long 
been oppased to the proBpet^t of finding 
commercial oil-pools in England. Ever sinc^e the 
failure of war-time effort tf) lotiaio jKitroleiim 
resourcoB (Hardstoft excepted as a inodest mem¬ 
orial preserved from decay, by almost uncanny, 
albeit slender persistence), there has been nothing 
stirring in relevant geological Jmowlodge of 
England to change such opinion. The last two 
decades have been productive of outstanding 
goologieal and oil-engineering achievements else- 
Iwhere, of progressive increase of knowledge of 
ponditions governing the natural history and 
favourable loci of subterranean oil-pools ; but 
they cannot by any stretch of proved fact or 
reasoned hypothesis be claimed as having spon¬ 
sored hitherto unsuspected data to upset deep- 
rooted conviction in enlightened techni(?al circles 
of Britain's unfortunate inability to reveal indi¬ 
genous oil in industrial quantity. 

Recurrent enterprise, of a higlily speculative 
character as Vild-oatting' mostly is, from time to 
ftime Jbas focused public attention on activities in 
Kent, Sussex and elsewhere. Fanned by the 
breeze of a good, though often ill-informed press, 
tba flame of prophecy of discovery of petroleum 
in quantities sufficient to make Britain independent 
of foreign supplies spread rapidly, especially in 
1933. Conftmiation of predictions from extra- 
Britifiji sources was not lacking, any more than it 
was when the war-time oil-drive commenced; 
whatever success their efforts unquestionably 
merited in foreign lands, the impression wa.s wide- 
that there was a certain ineptitude on the 
part, of British oil geologists to understand their 
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in Britain 

own territory, and to this extent carefully weighed 
opinions and published statements were ignored. 
The position develojK^d, as in(?vitable, into one of 
fir8t-cla8.s public important^e. Geological discussion 
yielded gladly to political controversy on the 
situation, which culniinabHl in the passing of the 
Petroleum Act in 1934. 

Insofar as the Act goes, it is unquestionably a 
sound measure, providing as it does for organised 
and licensed development by the State, and a 
direct national interest in whatever may ultimately 
Ik? found as pt?troleum. Its implifiations, however, 
were from the layman's point of view possibly not 
so sound, sint^e the piibli(;ity given to the matter 
in Parliament and outside naturally suggested by 
inferoneo, if not as inspired official opinion, that 
there did inde<?d exist possibilities of commercial 
oil deposits in England. This was certainly not the 
intention of the Act. 

None the less, it did place a moral obligation on 
oil technologists in general and British oil com¬ 
panies in particular, to re-examine the whole 
question of possibilitie.s and to consider a reason¬ 
able scheme wherebyv so far as humanly possible, 
the doubt ooul(rt»e settled. What more natural 
than that one of our leading British oil companies 
should take the initiative and, in the same spirit 
of cautious enterprise characteristic of its opera¬ 
tions elsewhere, formulate and put into practice a 
scheme of widespread testing of potentially favour¬ 
able areas in southern and south-western England 

On March 30, the Anglo Iranian Oil Company, 
through its subsidiary, the D’Aroy Exploration 
Company, commenced drilling operations on the 
first test-well to bo sunk under the provisions of the 
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1934 Act, at Paiilsgrove, on tlio slopes of Ports- 
down Hill ovcrk>oking Portsmouth. Tho rig is of 
a modem rotary tyj>e, 135 feet high, with a loading 
cajHicity of 400 tons, and stated to be capable of 
drilling to a depth of nearly three miles. 

In his opening HjKH>ch at the ceremony of setting 
in motion these works, Sir John CWman referred 
to the enterprise, whieh all hopt^d would he 
eventually of great national importance, as “ftrst 
and foremost a business venture, based on scientific 
observation, and organized with all tlu? elaboration 
of detail tliat engineering skill and experience can 
suggest'’. He referred to the exploration company 
‘‘as adventurers into the unknown, where, in the 
language of the oilfield, ‘only the drill can tell’ 

From the stridJy geological point of view, we 
may anticipate the drili telling of the bold strmdure 
of the Portsdown anticline which forms the con¬ 
spicuous chalk background to the liisforit^ city. It 
may tell, also, of a sequentje of i*ocks of which 
British geologists familiar with sou them England 
stratigraphy could make a fairly shrewd guess 
l>oth as to cimraeter and disposition. It may do 


much to strengthen conceptions of the sub- 
Wealden structure. It will focus attention on 
Upj^er Jurassic possibilities, in particular tho 
sorely tried and much over-ratod Kirnmeridge 
Clay. It will perhaps offer some explanation of 
tho not far-distant natural gas and petrol smell of 
associated strata at Heath field. It may even, in 
three miles of deep drilling, pierce totally unex¬ 
pected and much older rock structures, including 
Carboniferous. 

All this is reasonable. But let us not build too 
optimisticaliy on the results in terms of oil. 
Rather let us hope for the unexj^ected and applaud 
the efforts now l>eing nnule and the patriotism 
behind them. Should failure be the reward, whicli 
every British geologist, whatever may lx* his 
convictions, would doubly {leplore in (lu* intt*rests 
both of science and the State, then may it Ix' that 
science, in particular geology, may benefit last¬ 
ingly by the knowledge thus miw:l(5 available, and 
possibly, as in the case of the snb-Wealden boring, 
industry benefit by discovery of a new miiuTal 
doi)OBit, other than ptdroleum, of economic worth. 


Pre-nuptial Medical Examination 


T hough vitamins and minerals are fashion¬ 
able ingredients of well-informed and jK»lite 
conversation, by most people reproduction is not 
mentioned : it is disturbing, even repulsive. Yet 
men ajid women do mate and reproduce, and the 
State wbi<‘h is beginning to regard the child as a 
liability will sooner or later be forced to exhibit 
a very lively interest both in the number and the 
quality of tho children that a^^^ bom to be fed, 
housed, educated and emp]oy(»d or not employed. 

Pre-nuptial ceil ificates are even now demanded 
in certain countries, though usually by them 
eugenic considerations are completely disregarded. 
In Turkey, for example, marriage is forbidden 
to persons affected with active venereal diseases, 
mental disease or leprosy ; whilst tho marriage 
of persons afflicted with advanced and transmissible 
tuberculosis is delaye<i for as long as a year. In 
Norway there is a somewhat similar law prohibit¬ 
ing the marriage of a syphilitic, but in the case of 
other venereal diseases, epilejisy and leprosy, the 
other party to the marriage must be informed, and 
both parties warned by a physician of the possible 
t^nsequences of marriage. On the schedule used in 


connexion with the.se casi^s there ai'c questions 
relating to consanguinity, and information con¬ 
cerning the prohibition of miirriages of close 
relatives. In Germany certificates of health before 
marriage are demanded of those persons applying 
for marriage loans ; and for these, fairly com- 
prfJiensivo details of tho family and personal 
medical history are required. 

In Groat Britain, it may bo remembered, Lord 
Kilmaine, in tho House of Lonls on November 14 
of last year, moved a resolution favouring the 
compulsory exchange of health certificates before 
marriage. It was suggested that there should be 
four Jcinds of such certificates : (a) when both 
parties are jierfeotly fit to marry and to raise a 
family, (b) when the marriage should be delayed for 
3~-6 months, (c) which permitted marriage without 
parentage, and ((i) which prohibited marriage 
altogether. Ijord Kilmaine appeared to think that 
an actual medical examination in these cases was 
umiecessary, and that it would be enough if tho 
two people concerned merely answered the ques¬ 
tions of the physician oonceming their general 
health and family history. As was to be expected, 
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the proposalH met with well-merited and ntrenuous 
opposition, for, <|uite obvioiwly, the responsibility 
that was to be placed upon the medical practitioner 
would have proved quite intolerable. 

However, when suoli a proposal is aired in 
Parliament, it is safe U> assume that it has been, 
in one form or another, under discussion by a 
considerable portion of the population for a 
decade or more. There is no doubt that the 
demand for information and advice concerning 
those physical and psychological abnormalities 
that militate against the success of marriage, and 
the wish txj prevent the birth of hereditarily 
diseased or defective children, has iHHm growing 
apace, and already a great deal is lieing done by 
])rivate individuals and organisations to give such 
iidviw and to guide this wish by means of bureaux 
and clinics. Further, it is now' the common view 
that the family doctor treats not only the illnesses 
of tli(^ present generation but also p^^scril^es for 
tlu^ children yet to Ije conceivtid. But it i.s the 
case that not all family doctors are po-ssossed 
of the knowledge and wisdom which (jon.stiliitc 
the only warranty for the giving of advice of this 
[particular nature. 

So the Eugenics Society is to be congratulated 
for having prepared a scheme of voluntary pro- 
nuptial health examinations wdiich is meant to 
help the family doctor. Tt was decided that at 
the present time no good jpurjiose could be served 
by advocating any scheme of compulsory oxamina- 
tion for the reason that this simply Avould not 
work, 8in(?(3 anyone who resented being tJius 
examined could (msily conceal or distort important 
facts ; whereas if the examination were sought 
voluntarily and entered into in good faith by both 
[parties, there would be no such concealment, and 
at the same time a gn^at deal of help could be 
given and a great deal of very important informa¬ 
tion relating to human and social biology amasstwJ. 
It is as8urae<l that most conscientious and serioiis- 
uiinded [ieople embarking on marriage want to feel 
assured that they are soimd in mind and body, 
luid that such of these who know that in their 
family histories there are defects and derjmgements 
which they have reason to think are hereditary, 
also want to moke sure that the children that they 
propose to have shall not repeat such hereditary 
blunders. 

The scheme is a purely voluntary one, and it is 
placed at the service of those who wish to take 
advantage of it. The parties concerned present 
themselves before their own doctor, who applies to 


the Eugenics Society for the appropriate schedule. 
This consists of three parts. The first two of these, 
which are concerned with the family history and 
the personal medical history of the applicant, are 
to be filled in by the appliaint before the in.^dical 
examination is undertaken. In the second part 
there is a special section dealing with sexual 
problems, and the answers given to the (.juestioos 
therein vsliould permit the sympathetic physician 
to remove a great many barriers to a Rucoossful 
and happ\' marriage. Part 3 prov'ides a most 
excellont guide lor the doctor in his pliy.sical 
examination of the applicant. It is to he noted 
that the schedule is to bf) issued only to doctors, 
and it i.s in no sense a certificate. Nowhere in it 
is the doctoi- aske^d to certify that the apj)licaut is 
fit or unfit- either for marriage or procreation. 

In onh'f to help jjractitioners who are not well- 
informed in the field of human genetics, ihr 
Societ y lias apjwinted a small board of spocialistN 
wlio may Ix^ consulted about j)roblems of heredity. 
It is not stated to whom the clocjtor may turn for 
help in dealing witli the marriag(^ bureau kind of 
problem. 

Without doubt the scheme is a most excellont 
one, not so much l>ecauso, througli its help, either 
the jmictitioimr or t he board of specialists will he 
able to offer comjMdling advice to any given 
individual or pair, but be<*.ause it can, and probably 
will, encourage th(^ development of a eugenie 
conscdcTU^e (though probably only in the middle- 
class where such a eonsciencH^ already exists), and 
furthermore be(‘ause, if jiropi^rly employed, it can 
be the means of adding greatly to our knowledge 
concerning the reasons for the success or otherwise 
of marriage in individual cases, and of the incidence 
and mode of inheritance of pathological characters 
in mankind. But two things must make the 
working of th<» scheme difficult. One is that 
exceedingly few meriic^il men of the pre.s^mt 
generation know anything of .sexual psycho- 
patliology or of the [)rin<uple.s of genetics, and the 
other is that our knowledge of human genetics is 
excwlingly slight and most imperfect. 

However, the project is a stop in the right 
direction, right in the sense that- it, a purely 
voluntary scheme devised by a private society, is 
undoubtedly an intelligent anticipitiou of wliat 
will be, in the not too disUut futures, a compuiaory 
scheme backed by law. The State is bound, in its 
own interests, sooner or later to place its sentinels 
at the portals of birth, for it is by this route tliat 
most of our undesirables enter the realm. 
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Heat a Mode of Motion: A Modern Version 


A Treatise on Heat 

(including Kinetic Theory of Gases, Thermo¬ 
dynamics and Recent Advances in Statistical 
Thermodynamics). Being the second and revised 
edition of “A Text Book of Heat*\ By Prof. 
M. N. Saha and B. N. Srivasfcava, Second edition. 
Pp. xii + 815 plates. (Allahabad and Calcutta : 
Tlie Indian Press, Ltd., 1935.) 27s. 

T he authors of this book have written a most 
stimulating version of the old song “Heat a 
Mode of Motion^, and written it, too, rather in the 
grand manner. Their arrangement of matter 
follows classical lines. Formal thermodynamics 
is not introduced until more than half-way through 
the book. Before that point is reached, there are 
excsellent descriptive chapters on thermometry, 
calorimetry, production of low toraperature, heat 
engines, gases, changes of state, elementary kinetic 
theory and other topics. These are all treated in a 
most pleasing broadly descriptive manner, with a 
temperature based on the perfect gas scale and an 
occasional forward reference to the second law 
where unavoidable. The ideas of hot and cold and 
heat are here quite properly treated as familiar 
primary concepts which need not be further 
analysed—quantities which wo must set to work 
to measure precisely—and the kinetic interpreta¬ 
tion of heat is brought in naturally in its right 
place. The chapter on heat engines seems to me 
to be exceptionally satisfactory for the elementary 
treatment tliat is intended, being practically without 
reference to entropy, and using merely a perfect gas 
Carnot cycle os standard. An exceedingly pleasing 
feature is the section on the Otto cycle gas or oil 
engine, the Diesel engine and steam turbines. The 
latter, however, are not given credit for the 
full overall efficiency that has recently been 
attained. 

At this point there is a complete break, and we 
go back to the beginning again for a more rigorous 
formal treatment of the subject, starting with the 
first law of thermodynamics. This proceeds along 
the usual lines, but includes an excellent chapter 
on the thermodynamics of radiation, after wlilch 
it leaves classical thermodynamics and ends with 
an elementary account of statistical mechanics 
and the contribution that this newer method can 
make to the general theory of heat. There are 
points in this exposition to which exception con 
be taken and these will be referred to later on— 
but as a whole the high level of the earlier part of 
the book is maintain^. The treatment is never 


ponderous—*tphe style is simple and easy to read 
(in short, good)» and the whole monumental work 
of more than eight hundred pages forms an ex¬ 
cellent not too elementary introduction for *iny 
serious student t-o the thermal properties of matter. 
For this purpose it is all to the gc^ that the book 
is not a monograph, but makes moie than one 
fresh start and provides in many places a number 
of alternative arguments. 

We turn now to points of detail on which criticism 
is possible. In calculating the pressure exerted by 
an almost perfect gas on the wall of a oontainhig 
vessel, tlm authors mention that the effect of 
collisions on the arrival of the right sort of mole¬ 
cules has not been taken into account, but tlmt 
it is without effect on the result. This is of course 
true, but the explanation here offertnl is obscure, 
and it can be given much more clearly by using 
the ideas of the free path and associating ail 
molecules with the volume element of the gas in 
which they suffered their lost collision. This very 
.simple physical idea is in fact not mentioned in 
the book, which is to be regretted, and here would 
have been an excellent opportunity for its presenta¬ 
tion. In the same chapter, in disousaing the energy 
of rotation of a molecule, this energy is expressetl 
in the Eiilerian form /goit* -f and 

it is inferred without ftirther comment that as the 
average energy is \kT per square term, the average 
energy of rotation is 3/2iT per molooule with three 
degrees of rotational freedom. But this theorem 
on average energy content is in general only proved 
for Hamiltonian co-ordinates, while coi, t*!, are 
not velocities corresponding to any such oo- 
ordinates. The proof here suggested therefore fails, 
though of ODurflie the result is true. 

In another chapter, in discussing the equation of 
state of an imperfect gas, the old mistake is 
repeated of assuming that the excluded volume 
and cohesive forces can be discussed separately^ 
and are additive oorre<stions without offset on 
each other. To give van der Waals’s original 
arguments for the sake of their historical interest 
is well enough, but it should then bo pointed out 
firmly that the arguments and the results ^ 
obtained are vmmg. One should not merely pass 
on to describe other lines of argument, sudi as 
the virial, as pure alternatives without critical 
comment. 

The weakest feature of the book is the start 
of the chapters on forma] tlwmodynmsdes^ The 
whole subject has been moghifiomtly int^ 
by the opening ehaptersi and/o^ the 
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ifl laade to pull the whole subject together into 
the laws of thermodynamioe^ Bomotlxing much more 
l(^cal and formal eeexnfit to me to be called for. 
Thie of course is largely a matter of taste, and the 
authors are obviously acquainted Mnith the sort of 
presmtation here suggested, based on the work of 
€arath4odoiy and Bom, and have no doubt 
deliberately discarded it. But it always seems to 
me to be a pity that so many presentations of 
thermodynamios should rush straight into the 
formal developments without any attempt to 
achieve the maximum logical Bimpliolty in the 
foundations. The peculiar character and funda¬ 
mental nature of the temperature as a variable 
in such presentations is entirely overlooked, A 
proper development of thermodynamics should, I 
ara convinced, begin with the ‘zeroeth^ law of 
thermodynamios : There exists a mtiable rxiUed the. 
empirical temperaturCy which may be used in definin^f 
the stcde of any system having the property that it has 
the same value for cdl parts of a system in thermal 
equilibrium. I am also convinced that, again 
following Carath^odory, thermodynamic functions 
and processes should so far as possible be defined 
in mechanical terms, and the number of new 
indefinables reduced to a minimum. No attempt 
is made to do this here. The tastes of the authors 
and the reviewer differ so widely on this point that 
it would be useless and indeed ungracious to 
elaborate these criticisms. 

It will be auflftciont to mention two more passages 
where the customary treatment adopted by the 
authors seems to fail. They introduce the first law 
in the form HQ ^ dV which is logically 

faulty, for the statement has to serve both a« an 
existence theorem for V and a definition of HQ, 
and physically incorrect, for the first law is really 
the existmoe of V and is based on experiments 
such as joule’s in which HQ always vanishes. 
Secondly, the authors claim to give a proof that 
4^9 > 0 in any material process, but their proof 
seems to me to be based only on a study of par¬ 
ticular entropy functions and to be quite incapable 
of establishing the general principle involved, 
which must surely be taken, following Clausius, as 
one of our fundamental generalisations from ex¬ 
perience, and not deducible from any less drastic 
hypothesis. 

The same tendency to fallow conventional treat¬ 
ments has led the authors in the statistical 
chapters, which are otherwise excellent, simple 
expositions of the elements of statistical mechanics, 
to ah uncritical acceptance of the concept of 
alveolate entropy. ’Whatever one^s personal taste 
in the matter, it fleems proper in a book of this 
«ort to ixisiet at least th^ the concept serves no 
easenthU purpo^ and that every conceivable 
tboorem }h stittistieal thermodynamics that can be 


applied to any physical or chemical problem can 
be formulated without its help. This is not to 
deny that some workers may find the concept 
convenient in practice. The authars, however, 
leave the reader thinking that the evaluacions of 
chemical constants and reaction isochore constants 
can only be mode with the help of absolute entropy. 
Something of the same weakness is to be found, 
too, in the treatment of Boltzmann’s h 3 ^thesis 
<X)nceming the connexion between entropy and 
probability. The concept of absolute entropy and 
the ‘improved’ formulation of Boltzmann’s hypo¬ 
thesis have been responsible for some of the most 
illogical and slipshod thinking that has ever dis¬ 
graced the pages of scientific books and journals, 
and it is high time that greater precision should 
be insisted on. The present authors have in no 
way added to the old confusion. The charge is 
only that they have faiknl to take an excellent 
opportunity of reducing it, for the lack of a few 
sentfences of judicious criticism to direct the reader’s 
thoughts aright. 

Turning now to minor points, I have alrefidy 
expressed my admiration for the style of the book, 
and this is in no way diiniuUhed by a number of 
sentences incorrectly constructed. Such mistakes 
as I have noticed never left the meaning in doubt, 
and iwld a pleasant fiavour to the style rather 
than detract from it. But there are one or two 
poorly phrtfcsed definitions, such as those of Ex 
and exi which miglit- well be overhauled in the 
next edition. .4gain, in a work in this grand 
manner, the sudden introduction of abbreviations 
such as ‘A N.’ jars on the roller, more particularly 
as it is, I think, undefined and apparently means 
the absolute zero of temperature, for which this 
Germanic abbi’cviation is quite inexcusable in an 
English text. Nor can I suffer gladly the misuse 
of the established phrase partition function, which 
has long been in common use as the equivalent 
(not a rendering) of the German Zustandsumme. 
It is always a matior of difficulty to coin good 
equivalents for scientific terms, but there is no 
need what«>ver to adopt the method of literal 
translation when it lea^ to awkward results, or 
of direct inoorjwration of the foreign word, so long 
as a simple, natural and reasonably expressive 
term is available, as is surely the case here. Would 
that it were always so, and that someone would 
coin a really good English equivalent for Brem* 
strahlung ! 

A word now on the printing. The book is well 
got up and an astonishing value for the price, 
and the formula) in general are really well and 
intelligibly composed ; but in spite of this, the 
reader gets the feeling of a not really clear page. 
In looking into this more closely, it seems to be 
due to the rather large number of slightly smeared 
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or dirty letters, or actually broken letters on each 
page. In my copy I counted fourteen apparently 
br^en letters on a page {p. 717) selected at random 
which should have been removed and replaced by 
perfect letters by a high-class professional reader. 
I only mention this because the general standard 
of the Indian Press Ltd. as shown in this book is 
already so high that one may obviously assume 
that they are themselves satisfied with nothing 
leas than the best, and will probably wish to 
attend to this point more closely in future. 


April 4» 1936 

These remarks on typography lead naturally to 
the conclusion of this review. It is apparently 
mainly devoted to oriticiam, but only bemuse the 
general standard of the treatise is so high that 
criticism of the points with which one disagrees 
seems worth while. One may confidently expect 
and heartily wish tliat it will be widely read and 
run rapidly through many editions. May I hope 
that in later versions some of what I find discord 
will have been removed ? But I shall wish the 
book well in any event. R. H. P. 


A Science 

Readings from the Scientists: 
an Anthology. Selected and edited by J. Edward 
Mason. {The Scholar’s Library.) Pp, x-f-309. 
(London : Macmillan and Co., Ltd., 1935.) 2«. Qd, 

T O produce, in small compass, a readable, 
and varied, anthology of the literature 
of science is a difficult matter, and the 
editor is to bo congratulated on the success of 
his effort. It were easier, and safer, to stick 
to the descriptive sciences, but the editor has 
taken his courage into his hands and has laid 
under o(Mitribution chemistry, geology, natural his¬ 
tory, mechanics, exploration, astronomy, physios, 
flcienoe and art, and fiction. If we divide the 
selections in time, and regard the date of Kuskin's 
death as marking the close of an era (as indeed it 
does), we find that out of the 280 pages of text, 
130 pages are allocated to the post-Ruskin period. 
Obviously the natural sciences bulk largely in the 
selection, and opinions will differ concerning the 
value of the eleven pages devoted to a selection 
from Einstein’s '*Rolatmty”~probably the ma¬ 
jority of readers will get more fun out of the 
excerpts from “The Time Machine”. But the 
balance has been very well kept—it is pleasant to 
meet again the friendly words of Gilbert White, 
Miller and Darwin ; equally pleasant to read the 
newer story of the eel, to learn something of 
spinning tops and boomerangs, and to wander 
into space (four-dimensional) under the guidance 
of Joans or Eddington. 

All the sciences can tell remarkable and mar¬ 
vellous tales, and some of the most remarkable 
are conoemed with things that have never hap¬ 
pened. It would be a pleasant, and not unprofit¬ 
able, task to compile an anthology of these 
marvels; indeed, such an anthology vrould not 
'dedacorate* the “Scholar’s Ubrary^V The natural 
sciencjoB have their full share of :such storiee— 


Anthology 

tales of the frays between the gr 3 ^ons and the 
Arimaspians ; of the Anthropophagi and men 
whose heads do grow beneath their shoulders ; of 
the Antichrist who, as was reported by the spies 
of the brotherhood of St. John, was bom in 1623 
near Babylon “of which child the mother is 
a very aged woman, of race unknown, called 
Fort-Juda; of the fother nothing is known. 
The child is dusky, has pleasant month and 
eyes, teeth pointed like those of a cat ; . . . 
the said child, incontinent on his birth, walked 
and talked perfectly well. . . . Our spies . . . 
add, that, on the occasion of his nativity there 
appeared marvellous signs in the heavens, for 
at full moon the sun lost its brightness, and 
was for some time obscured"—not to mention a 
swarm of flying serpents and a shower of precions 
stones. 

What, too, of Gknarde, who thinks it “not im* 
pertinent to . . , end with one of the marvells of 
this land", an account of “certaine trees wheteem 
do grow oertaine shells of a white colour tending 
to russett, wherein axe contained little living 
things, which shells in time of maturitie do open, 
and out of them do grow those little living creatures, 
which foiling in the water do become fowles, which 
we call Bamakks, and in Larioasbire tree^geese, 
but the others that do foil upon the land perish 
and come to nothing". ‘ 

Of the lesser marvels which have found their 
way into the works of later authorities, stories 
couoeming the hibernating hablfo of the swallow 
are not the least captivati^. “Swallows certainly 
sleep all the winter. A homher of Ikem con. 
globolato together by flying roimd and round, and 
thm all in a heap tlmow themselves under water, 
and lye in the of a river". Tkus far 
mid, thou^ Boswell is herej, passihl^, an inaoonrate 
leportor^for ‘con^hulate fo iseatoely 

Johnsotiari-’.tlie seritetiee euad) iip 
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belief. And have we not further evidence con- 
tvlbutad by that shadowy figure Mr. Steevens, 
A.S:S.» who emergeB from nothingness to tell ns, 
lii the Annual Bej^ter for 17S1, how he picked 
up btmohes of swaliows foom a pond and how the 
birds, revived, flew about the kitchen in the 
presence of the Reverend Doctor Pye. Mr. 
Steevens and the Reverend Doctor Pye play no 
great part in the drama of history, but we 


could more easily part* with some more eminent 
figures. 

Ihe volume under review, we hasten to add, 
confines itself, with one definitely imaginative 
exception, to more sober happenings. It iS fully 
annotated and admirably produced, and the pub* 
lishers are to be congratulated on a notable 
addition to an interesting (and low-priced) series* 

A.F. 


The British Coal Industry 


Report on the British G>al Industry; 

a Survey of the Current Problems of the British 
Ck)al*Minmg Industry and of the Distribution of 
Coal, with Proposals for Reorganisation. (P E P 
(Political and Economic Planning) Industries 
Group.) Pp, vi+214. (London: PEP, 1936.) 
7s, 6d. net. 

I N 1925 a Royal Commission, preside<l over by 
Sir Herliert Samuel, heard evidence and later 
published a report. Much has been written about 
the coal indiMry since, but the report- of the 
industry now under review is the most compre¬ 
hensive that has appeared in the Inst ten years. 
It is necessarily a long document because it con¬ 
tains evidence to substantiate the opinions ex¬ 
pressed therein. 

The three dominant features of the British coal 
mining industry outlined in the report are ; (a) the 
absence of concentration of the country’s output; 
(b) the improbability of a substantial increase in 
the demand for coal in the future ; (c) the certainty 
that, even if there is any increase in the demand 
for coal, there will still remain a large number of 
miners with no prospect of re-employment in a 
coal mine, and a considerable number for whom 
under the present system only part-time employ- 
mcmt will be available. 

The report makes it clear that there is a mirnlicr 
of redundant mines in Great Britain the lives of 
which arc being prolonged by the policy of ‘spread¬ 
ing the work*, one of the results of the ‘quota* 
system which came into being with the 1930 Act. 
the curte^ment of output, in itself a necessary 
evil, was made apidicable to every producing 
ndne instead of oonomitrating all work at the more 
eflOioient minesi ^eh to-day cannot work full time. 

The fact it that an efficient coal mining 
indiwtry fo Britain implies an increase in 

I»^nt mining 

emninnnxty. Owffig to technical improvements in 
^ the growth of Omtinental 


production, the annual output of coal in Great 
Britain can never return to its pre-War dimensions. 
In addition, the inoroase in underground mechanisa¬ 
tion has more than ofiFset the increasing difficulties 
of mining. It will therefore be realised that the 
amount of work available for miners is bound to 
dimmish. 

Ah efficieno^'^ in mining goes hand in hand with 
concentration of work, ‘spreading the work* is the 
wrong |>olioy from the technical point of view, and 
concentration of the output at the more efficient 
mines, which will thus be able to work full time, 
means unemployment for a large number of men, 
for whose absorption into other industries adequate 
stops must be taken, or they must bo catered for 
in some other way. 

Such methods as the following ore suggested : 
restriction of entry into the industry, pensions for 
all men of more than fifty-five years of age or the 
provision of alternative employment in the mining 
areas. Per contra, the miners, as a class, while 
lulmirable workmen, are not adaptable to other 
trades and the older men are disinclined to leave 
their own districts. 

Except for the fact that the output of coal is 
l>eing spread over too many mines the tecshnical 
direction of the industry is excellent, and moreover 
the work is carried out more safely than in any 
other mining country. On the other hand, the 
control of the disposal of the output is definitely 
inadequate and the costs of distributing un¬ 
necessarily high. 

The promise by the colliery proprietors to 
establish a central soiling organisation in each 
district is a step in the right direction, but in 
order to get full value from the scheme and 
eliminate competition between districts in the 
inland markets, some central co-ordinating 
authority is required. 

In order to control the export market, the 
report visualises a “British Coal Export Assooia* 
tion”, the duties of which include the prevention 
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of price cutting and dealing with the more 
powerful Continental buyers. 

The report should be studied by all interested 
in the future of the mining industry, summarising 
as it does the views of men in all walks of life. 
If viewed firom the aspect of efficiency alone, its 
views are sound ; but mining dUffers from any other 
industry in that its workers are often segregated 
in isolated communities, far from alternative forms 
of employment. Can we contemplate with 
equanimity the closing down of a numl>er of mines, 
the sole sotircc of livelihood of many village 
communities ? The promptings of the heart must 
influence the dictates of the head, and consequently 
the provision of adequate alternative employment 
is essential before many of the recommendations 
in the report, can come intf) effect. 

J. A. S. Rttson. 


Illustrations of New Conifers 

By H. Clinton “Baker and A. Bruce Jackson. Fp. 
1x4-78 + 96 plates. (Hertford : Simson and Co., Ltd., 
1935.) 84$. 

In 1909 Mr. Clintem-Baker and Mr. A. Bruce Jackson 
were jointly responsible for the publication of two 
volumes of very good illustrations and descriptions 
of the older introduced conifers, and four years later 
they produced a third volume dealing with some of 
the lesser known species. The work was so well 
received, and has since proved so useful, that the 
authors were induced to undertake a fourth volumcj 
to inohide illustrations of tho moro rtjcontly intro¬ 
duced species and little known kinds that had prt^- 
viously been omitted. Unfortunately, Mr. Clinton- 
Baker did not live to see the new volume published, 
for he died in April, 1936, as tho work was going 
through the press. Mr. Clinton-Baker inlierit^ a 
pinetum that had been formed by hie grandfather 
neai'ly one hundred years ago, and he planted a large 
number.of additional species. In a memorial notice 
following the introduction to the new volume^ Mr, 
Jackson pays tribute to his colleague’s great love for 
plants and trees and to his ardour in maintaining the 
arboricultural traditions of Bayfordbuiy. The 
frontispiece to the new volume depicts some old 
cedars of Lebanon that arc, apparently, the ones 
referred to in the first volume as liaving been planted 
to oommemorato the Iniilding of the house at Bay- 
fordbury in 1765. 

The illustrations in the new volume are excellent 
in ©very way, and tho descriptions are aquaUy good. 
Species of Chinese Ahiea and Picea aro well repre¬ 
sented, but there are also spocioa of numerous other 
genera including Aga&^ia^ Araucaria, WiMHngUmia, 
Finiis, Podocarpua^ Cupreaaua, Larix, Tmga^ 
Libocedrua and Cedrua, Unfortunately, a plant has 
been wrongly flgured as Diathm Atcheri, but the 
authors are not altogether to blame for that. A small 
shoot bearing only the appressed scale-like type of 
leaves was sent to Kew for id^^tifleation and the 


suggestion was made that it was the little4mawn 
Tasmanian plant, Diadina However, that 

decision had to be altered some time later when 
specimens were seen showing both juvenile and 
mature types of leavers and fruits, which indicated 
that the plant in question was Juniperua ba/nfmditma. 
Small shoots of Diaalrm 4rcAsrt and Junipmta 
bertiwdianat bearing only the small appressed typo 
of leaf, are very similar in appearance. 

The four volumes of illustrations will be a lasting 
memorial to the authors, both of whom paid groat 
attention to conifers over a long period. 

Dictionnaife de la Chemie et de ses Applications 
Par Dr. ChSment Duval, Dr. Raymonde Duval, Dr. 
Roger Dolique. (Science, Technique, Metiers : 
Bibliothoque de Formation professionnelle.) Pp. 
xxxii + 747. (Paris : Hermann et Cie, 1935.) 90 

francs. 

This dictionary is a glossary of Fnmch soientifle ami 
technical terms, and covers a wide field of pure and 
applied chemistry. Althoiigh it occupies but 747 
pages of small format and the subject matter is 
necessarily greatly compn^ssed, it is surprisingly 
complete. For exantple, it includes the trivial names 
and the composition of a very large mimber of 
pharmaceutical preparations. 

The information appears to be up-to-date, but 
owing to extreme compression there are no refereiiooe 
to the literature, and the reader is therefore left to 
his own devices if h© wishes to check a given point 
or obtain further information. 

Apart from its value as a glossary of purely 
technical terms, the book should bo useful as a means 
of lofexonce to those who have occasion to reaul 
articles of a technical nature but have no access to a 
reference library. 

Lehrbuch der Chemie 

Von A, F. Holloman. Orgaiuscher Teil. Lehrbuch 
dor organischon Chemie. Von A. F. Holloman. 
Zwanzigste, unigoarboiteto und vcrmellrto Auflago von 
Friedrich Richter. Pp. xii + 646. (Berlin und Leipasig : 
Walter de Gruyter und Oo., 1935.) 14 gold marks. 

The large number of editions of Holloman’s book is 
a measure of its popularity , and this appears to be 
well deserved. Tho present edition has been 
thoroughly revised and brought up to date; it 
embodies brief accounts of such dovelopmente os the 
synthesis of tho anthocyanins, the structure of the 
sterols and bile-acids, chlorophyll and the vitaminfl. 
The theoretical side of the science is perhaps some* 
what negleotod as compared with the purely struc- 
txiral: for example, only a very brief mention is 
made of the modem theories of benzene substitution, 
without reference to the workers in this fleld after 
Vorltader. Similarly, aoetoaoetic eSter and the 
okimee are the only examples of tautomeriam qi\pt 0 di 
and the existence of other (and Biix^)}er) types is not 
reffirred to. 

The book is well printed and 
though the binding loaves somethhig 
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VisUttlity in Meteorology; 

the Theory and Praotioo of the Measurement of the 
Visual Bange. By W, E, Knowles Middleton. Pp. 

104. (Toronto : University of Toronto Press ; 
London I Oxford University Press, 1935.) Ss. 6d. 
net. 

**How far can I see to-day This question “assumes 
in the minds of the aviator and navigator an im¬ 
portance greater, perhaps, than that of an>" other 
meteorological matter. For such men it takee the 
plaoe of that groat public question which Sir Kapier 
Sliaw has called the fundamental problem of metooro- 
logy—‘Will it mn to-morrow ?’ ’* Thus far the 
author who, in his uitroduotory chapter, remarks 
v eiy pertinently that tho term maibUUy was not well 
chosen, the visibility of an object being an expression 
of the ©oae with which it can be seen, whereas 
“visibility” is a distance, and moreover. Is the 
distance at which an object cannot be stM?n. 

Methods for the estimation t>f visual range and a 
knowledge of tho factors on which visual range 
depends are subjects of the first importance for those 
concerned with matters of transport, and the ap¬ 
pearance of this monograph is v'oiy timely. Beginning 
with a general accoimt of tho bohavioxir of light in 
the atmosphere, the author proceeds to a discussion 
of the appearance of objotits and of light sources seen 
tlirough the lower atmosphere, Unking up this dis¬ 
cussion to caleidations of the visual range by day of 
black, white, grey and coloured objeote, the visual 
range of objects by moonlight and starlight, and tho 
visual range of light-sources at night. 

So far the exposition is general and theoretical, 
and tho author now proceeds to a description of 
experimental work, of tho estimation of visual range 
in practice, of tlie dependence of visual range on the 
other meteorological elements and of a rational scale 
of visual ranges. 

The Uterature of tho subject is already wide (the 
author provides a bibliography of about a hundred 
and fifty items) and scattered, and tho author has 
done a real service in bringing tog<?ther this literature 
and analysing it critically in a manner clear, stimu¬ 
lating and concise. A. F. 

Anatomy of the Rat 

By Eunice Chaoe Greene. (Transactions of the 
American Philosophical Society, New Series, Vol, 27.) 
Pp. xi+370. (Philadelphia: American PhiloBophicai 
Society j London : Oxford University Press, 1935.) 
22w. Qd, net. 

This book on the topogreqihical anatomy of the rat 
ift more detailed than ^lat on any other laboratory 
or domestic animal. In addition to such systems as 
are naually treated at lenjgth in a dissecting manual, 
special attention has been devoted to the circulatory, 
nervous and endoorino systems. Thus there is a 
wealth of formation for Wie bioohemist and patho- 
log^t, no less than the amtonikt^ inasmuch as tho 
Wistor tat has not only become the most common 
experimanta^ has also attained the 

portion the anilnid presenting the highest standard 
bf hbouraoy in anatomical description. 


Fundamentals of Biochemistry; 
in relation to Human Physiology, By T. R. Parsons. 
Fifth edition. Pp. xii 4-453. (Cambridge : W. Hoffer 
and Sons, Ltd,, 1935.) 10s. M. net. 

Mb. Pabsoxs’ original aim was to profluce a theoretical 
treatise on biochemistry containing much less in¬ 
formation than is given in the larger treatises but 
enough to dt^cribe in a continuous Htory the prin¬ 
ciples of an involved and growing stibject. The book 
is now in its fifth edition, showing that it has met a 
demand, and it njmains chiefly to note that the 
fruitful progress which is being mode has enabled 
new sections to be recorded dealing with subjects 
which had long Ix'on thought to be of the greatest 
complexity. These relate to the chemistry of muscle 
metabolism, of tho sex hormones and of the flaxdnes, 
Tho Sf>eed at which new discoveries are being ma^le 
in those and other fields of inquiry which fashion¬ 
able for the moment is quite remarkable ; it con¬ 
trasts with the lafik of progress in certain other 
sections—at k?ast this is the impression which the 
reviewer has gained from his perusal of the b(H)k, 

The Philosophy of a Biologist 

By Prof, J, S. Haldane. Pp. xii4-155. (Oxford: 
Clarendon Press ; London : Oxford University Press, 
1935.) net. 

This little monograph may he <»onsidci'cd almost 
as the philosophical testament of a distinguished 
biologist. In it he gives his ultimate oonclusroiis based 
on a lifetime of eminent achievements in the biological 
field. After a searching, but sympathetic, criticism 
of some conclusions based on physics, biology an<^ 
pgychologj^ Prof. Haldane asserts that the rear 
universe is a universe of personality and the mani¬ 
festation of God ; and that its scientific aspects are 
only partial interpretations of it, its imperfect nature 
being revealed by philosophical criticism. No doubt 
materialists and mechanicists would take exceptidh 
to some of the arguments or appreciations put forward 
by the author ; but they would recognise no less 
readily the sincerity of purpose and generous ideals 
of a great mind who is now mourned by his intellectual 
peers througlmut tho world. T. G. 

Handbook of Botanical Diagrams 
By Dr. Blodwen Lloyd. Pj). 112. (London : Uni¬ 
versity of London Press, Lt<l., 1936.) 8«. fid. 

Dk. Lloyd’s book contains a collection of good aiid 
well-reproduced diagrams to illustrate tho usual first- 
yt>ar university course in botany. It therefore covers 
the syllabuses for Intennediate Science, First Year 
Medical, and Higher School Gertifioate examinations. 

Altlmugh the whole work is well produccHi and 
attWMJtive, it is veiy diifficult to realieo its usefulness. 
Not one of the diagrams would be found looking 
in a text-book of this standard, though, of course, 
these illustrations are naturally reptxsluoed on a 
larger scale. It is difficult to prtn'^ent studf>nta 
copying text-book diagrams; but it is a pity to 
encourage it, as this book oortoinly does. In any 
event, it can serve only as a supplement to a text-book, 
and as such, the price is raUier high. 
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Role of Chemistry in the Study of Atomic Transmutation 

By Prof. F. A. Paneth 


history of Alchemy is the history of an 

^ error/’ Such was, about seventy years ago, 
Hermann Kopp’s short summary of centuries of 
attempts to transmute ehemioal elements^. It is 
well ^own that two generations later alchemy 
became a reaUty, when it ha<l passed from the 
realm of the chemists to that of the physioists, 
who not only possessed the right weapons for 
attaoking the atoms but also invented methods 
of detecting transmutations of matter on an 
infinitely smaller scale than those sought by 
chemists. One must, however, not overlook the 
importance of the help which was, and is, given 
by chemistry in many cases where a process of 
transmutation has to be investigated. 

A combination of physical and chemical methods, 
frequently manifested by the collaboration of a 
physicist and chemist, was a decisive factor in the 
early days of radioactivity. The discovery, in 1898, 
of the new elements polonium and radium was due 
to the first appUc^ition, by Pierre and Marie 
Curio, of the methods of ‘radiochemistry’ ; that is, 
the ordinary methods of analytical chemistry were 
employed with invisible substances, and the effect 
of the attempted separations controlled by electro¬ 
metric apparatus for the measurement of radio¬ 
active rays. Soon afterwards the ‘active deposits’, 
first considered as a sort of ‘induced activity’, were 
recognised as chemical substances with a definite 
behaviour through their response to treatment 
with acids, oo-precipitation with various metals, 
etc. Further, the theoretical foundation of the 
whole science of radioactivity, the disintegration 
theory of Rutherford and Soddy, could only be 
laid after uranium and uranium X, thorium and 
the rare gas thorium emanation—to quote only 
two of the historically most important cases—had 
been chemically separated and their isolated 
radiations investigated. 

After a few years of such radio-chemical studies, 
chemistry, making use only of its familiar methods, 
was able to confirm the fact of radioactive trans¬ 
mutation. A natural consequence of Rutherford’s 
recognition of the oc-rays as charged helium attorns 
was the expectation that any radio-element which 
emitted ot-rays would evolve in the oourse of time 
a definite amount of helium gas. When in 1903 
Ramsay and Soddy» succeeded in separating, 
purifying and identifying specirosoopioaliy the 
helium newly formed in a radium soli, this first 
chemical demonstraticn of the fact that a wellr 


known element hod obviously sprung firom another 
well-defined chemical element appei^ed especially 
to all those not acquainted with the radio-chemical 
technique of idmtifying invisible substances; 
although, therefore, the result of this experiment 
had been predicted, its influence on the definite 
acceptance of the idea of elementary transformation 
was very marked. It wm oomparativoly easy later 
to show in a similar fashion the evolution of 
radium emanation firom a radium solution, and to 
measure its quantity* and photograph its 
spectrum*; but besides helium and r^on there 
is only one more element which, as a product of 
radioactive disintegration in the laboratory, has 
ever been chemically identified: radium D, 
originating from radon, has been collected by 
electrolytic deposition on a platinum anode, 
where it displays the characteristic colour and 
electrochemi^ potential of the isotopic lead 
superoxide*. 

Neither radio-chemical nor chemical methods 
played any part in the discovery and early develop¬ 
ment of the artificial transmutation of elements 
brought about by bombardment with a-rays. The 
fluorescent screen, used by Rutherford and Chad¬ 
wick in their pionieeT work in 1919, as well as the 
Wilson chamber and electrometric devices which 
werti applied later, were able to record one single 
atomic disruption ; and so much information could* 
be collected by the careful interpretation of the 
observed phenomena that in many eases it was 
possible to write the full equation of the trans¬ 
mutation. including the chemical character of the 
new products, without a single chemical experi¬ 
ment liaving been performed. In this way even 
new atomic species of known elements have been 
discovered, and atomic weights hare been deter¬ 
mined with an accuracy superior to all other 
figures previously obtained*. Nevertheless, if 
chemical, or at least radio-bhemioal, methods could 
have been applied^ they would not only have offi&red 
a means of ohec^dng indirect Oondusions but also 
in many oases even decided between different 
possibilities. Badio-chemi(^l methods were, nature 
ally, excluded so long as only stable atoms were 
found as the products of artifidfid disintei^tibn; 
but diemioal detection of» for example, hydrogen 
produced by the «-ray bomlMurdment of nitrogen, 
did not seem to be entirely out of the quei^n, 
since the s^itivity of the speotroseo|Mo 
oatidn of hydrogen in heiium, according i 



NATURE 


561 


April 4, 1936 

of Collio and ll»lnsay^ should be just 
high enough. A recsont mvestigntion*, however, 
showed the experinsentai basis of this claim to be 
wrong. 

The whole situation has now changed sintje the 
discovery of artifi<!ial radio-elements and the 
appearance of neutrons and of helium atoms among 
the pnxlucts of artificial disintegration. When, 
two ye<irs ago, Irene CHirie and F. Joliot* observed 
that in some oases the results of artificial trans¬ 
mutation were not stable but that they decayed 
with the emission of radiation much in the same 
way as the natural radio-eleinent.8, all the methods 
developed for the study of the latter became 
immediately applicable, Wliile the instantaneous 
process of (iolHsion (jan only l)e investigated by 
the apf>aratus mentioned above, the subsequent 
radioactive disintt^ation opens the field for 
<!haracterisidion of the new i)rcxluct^ by their 
^wriods of decay, the quality of their rays, and— 
last but not least-—their radio-chemical behaviour. 
Curie and doliot^® showed, for example, that a 
minute- percentage of Ixwon atoms bombarded by 
a-rays are transformed into a mibstanoc which 
omits positrons, decays with a half*vahio ix^ricxl 
of 14 minutes, and shows the chemical reactions 
ex|K>cted of nitrogen ; on the other hand, the 
chemistry of a pr<xluct generatixl in the same way 
from aluminium accorded with the supposition of 
its lieing phosphcjms. Here, for the first time in 
pi*ocesses of artificial transmutation, it was provcxl 
chemically that new elements had been formed, 
and from the positions of these elements, as com- 
pired with the old ones, the mechanism of the 
nuclear cluinges could dcductxl, independontly 
of the conclusions readied by physical observa¬ 
tions. 

This fruitful collaboration of the chemist with 
the physicist was continued on a mu(?h larger 
scale by Fermi and his co-workers*S who showed 
that bombardment by neutrons was effective in 
creating artificial radio-elements throughout the 
periodic syst/©m, up to the highest elements. The 
impact^ of a neutron on the nucleus of an atom 
may result in its capture, with or without sim- 
hltroeous ejection of an a-parti<jle or a proton. 
In the case of aluminium it was found that all 
three reactions occur ; 

||A1 -f J» |He + ‘jNft (T = 16-5 hr.) 

;;A1 f > ;H + "Mg {T lO mm.) 

"A1 + > -► "A1 {T = 2-3 min.) 

In Qirder to demppstrate the isotopy of the tine© 
radio-elementfi vrith sodium, magnesium and 
respeetiTeJy, the same method oonld 


be applied which, es|,>6cially in the hands of 8<xlfly 
and Jleok“, had proved so utwful in establishing 
the chemical character of the shorter-lived natural 
radio-elements ; small amounts of the supposed 
ordinary isotopes were added and, after borough 
mixing, it was shown by analytical (ihemioal 
ojxjrations that the activity of 15*5 hours half¬ 
period was insepfirabie from tlio sfxiiurn, that of 
10 min. half-p^ricKl was inseixirable from the 
magnesium, and that of 2-3 min. half-pcri(«l 
inseparable from the original element aluminium. 

In cases like the last whom isotopy with the 
bombarded element has to Ik tested, it is espxiiaUy 
necessary first to ensure tlie completeness of the 
mixing, liecause it is well known that differences 
in the chemicH-l or colloidal bctwwn the 

nwlio-element and its isotope, whi(^h have U>en 
present from the iM^gimiing, may give a falw^ 
impression of a chemical siqiarabilitv'®. Now, as 
a consequence of the formation of the artificial 
radio-element by the (capture of a neutron, the 
chemical linkage of its parent element has neces¬ 
sarily Iwen broken, and the new radioHct-lve at-imi 
may be in quite a different chemical or physical 
state ; the fact that for this reason the new isotope 
can often be easily severed from the parent element, 
although not a ‘separation of isotojxss’ in the 
technical wmse, provides a valuable metluxl for 
its ooncxmtration, as was first ]>nint*sd out by 
Szilard and Chalmers”. 

Other similar insfanc'cs in whi(5h tlic study of 
the chemical nature of artificial <iisintegration 
proflucts has lieen ustdul in cJeariiig up the 
mechanism of the nm^lcar change are already 
much tAX) niiiuenjus to he mentioned here. Natur¬ 
ally the more com plica tefl the transformutifui 
proc?eHs, HO much the more welcome becomes the 
help of the chemist. Bombardment of thorium 
seems to lead to the building up of a series of sub¬ 
sequent radio-elements, in its general behaviour 
similar to, but differing from, the thn^e known 
disintegration serios ; chemical investigatum has 
assisted in disentangling the mixture of the new 
active atoms”. It lias Ixien re}>ort/e<l*«, too, that 
the active isotope of chlorine “Cl, resulting from 
bombardment of onlinary chlorine with slow 
neutrons, does not immediately change into a 
stable substance, but that first an isotopt^ of 
argon “A is formed, which, with emission of at-rays, 
is converted into a sulphur isotope JJS ; the inert¬ 
ness of the noble gas argon should make it a simple 
affair for the chemist to test this assumption of an 
active argon isotope, 

A much more difficult but very interesting task 
was sot to chemistry after it hod been found by 
Fermi and his collaborators that neutron bom¬ 
bardment of uranium .produced a ^13-minute-body' 
and a ‘90-minute-body\ the position of which in 
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the Hystrom of elomenfcB could be either below or 
alK)ve uranium, highest of the known elements, 
since the mechanism of their formation remained 
obscure. Peculiar featimes in the analytical 
chemical behaviour made Fermi” believe that 
unknown elements above uranium had been 
formed. This was challenged by v, Grosse”, who 
stated that the reactions of both bodies were 
identical with those of element 91, protactinium ; 
but the discoverers of protactinium, Hahn and 
Meitner”, by mixing the new radio-elements with 
the protactinium isotope uranium Z, showed them 
to be separable from protactinium, thus disproving 
Grosse’s statement and supporting Fermi’s claim 
of having discovered elements with atomic numbers 
higher than 92. From a study of these two bodies, 
which would appear to be subsequent members 
of a ratlioactive series, and perhaps themselves 
complex, chemistry, in its turn, will gain informa- 
lion about a previously inaccessible region of the 
periodic system. 

We have mentioned above that in the develop¬ 
ment of the science of natural radioactivity, first 
radio-chemical, and then purely chemical, methods 
could be used for the identification of the products 
of transmutation. To-day, in the study of artificial 
transmutations, the second stage has been likewise 
reached. It is obvious that the task is here more 
difficult, owing to the much lower yield of newly 
formed matter. If we have at our disposal a quan¬ 
tity of 100 m.c, radon, by its complete decay 
2 X 10"^ c.c. helium is formed ; if, however, we 
use the same quantity of radon for the classical 
artificial disintegration of nitrogen, the amount 
of hydrogen produced is only of the order of 
10-^ C.C., as only about one in a hundred thousand 
a-partiejes liberates a proton from a nitrogen 
nucleus ; which, together with special difficulties 
met with in the microohemistry of hydrogen, ex¬ 
plains tlio faih7re of the attempt montionod above 
to identify by chemical means the artificially 
protluced hydrogen. Recently, however, more 
effective proctMjses of artificial transmutation have 
been discovered ; by their impact on beryllium, 
one in about ten thousand a-particloa knocks out 
a neutron from a beryllium nucleus*® according 
to the equation : 

'.Be + .'He -► > -f- ‘*C. 

The neutrons are beyond chemical detection, nor 
is it possible to find such small traces of carbon 
in b^llium ; but, after being slowed down by 
ooUiidon with hydrogen nuclei, the neutrons can 
be used up almost quantitatively by the re- 
action*^: 


thus producing an approximately equal number of 
helium atomsand the microohentical detection 
and measurement of small quantities of helium 
is astonishiiigly safe. In an experiment, based 
on these considemtions, the neutrons, produced by 
the decay of about 2,000 mo. of radon mixed with 
beryllium, wore used for the bombardment of one 
litre of boron methylate ; less than l(h” gm^ 
of boron was disintegrated according to the 
above eqiiation, and the corresponding 10"'' c.o. 
of helium separated from the ester, identified 
Hpectroscopically, and measured by a special 
manometer**. 

This fact that the artificial generation of an 
element has now been chemically proved by its 
preparation in bulk, without making use for its 
identification of any sort- of radioactive method, 
such as fluorescent screen, Wilson chamlter or 
electrometer, is a step nearer to the old alchemistic 
goal, although the amount of newly formed matter 
is still so small that only delicate microchemical 
methods can deal with it. As in Ramsay and 
Soddy’s experiment, in which the prodiiction of 
helium by radioactive decay was ^own for the 
first time, the qualitative result could be prodierted ; 
but in both cases the way to exact quantitative 
measimements has thereby been opened. It may 
well bo that t-here are processes of transmutation 
going on with so little energy that the radio- 
physitjal and radio-chemical methods of detectimi 
cannot be applied ; there is now hope that in some 
such cases ordinary chemistry will be able to 
discover the newly formed elements. 


* H. Kopp, "JkdtrB^e zur OeWhlchte der Utiemie", 1 (BmunzOhwBlo, 
JHS9), p, 17. 
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xnaihly in the Journal of Phy9U>logyt of an important 
series of papers on the blood and respiration, which 
hot only did much to establish his own fame, but 
also made world-wide Uie reputation of the Oxford 
Schools of Physiology and Medicine and led to 
general recognition of the importance of the study 
of human physiology. The earliest of these pajx^rs 
was a short note in which he disproved D*Arsonval’s 
idea that some poisonous impurity was given off in 
expired air. This nott^ contains his first suggestion 
that carbon dioxide is the most important facUir in 
regulating the respiration, and was amplified in 1893 
in two papers in the Journal of Pulhology and 
Biusieriology. Two papers on re«piratt>ry exchange 
followed, and than in 1894 Haldane and I^^rrain Smith 
visited Christian Bohr’s laboratory at Copenhagen, 
whore they worked on the specific oxygen capacity 
of the blood, and learned mttoh about gas analysis. 

Haldane was remarkable for his skill in devising 
int^thods of inveatigaiion no less than for bi'oad 
view he took of physiological problems, and from 
the knowledge he ucipiired from Bohr ho developed 
his technique of gas analysis, whioJi has boon generally 
a<lopttHl. He ptiblishwl his first description of his 
apparatus for air analysis in the Journal of Physiology 
in 1898, and afterwards gave a further account of 
his mfdihods in '‘Methods of Air Analysis”, 1912. 
This book obtained w'ido recognition, and in tho 
preparation of subsequent editions Haldane was 
helped by his colleague. Dr. Ivon Graham, As was 
written of anothei'—“The very air wo bre^athe, he 
has taught us to analyze, to examine, to improve”. 

In 1895 Haldane began an inquiry into tho nature 
and action of the suffocative gases met with in the 
air of coal mines, and was thus led to investigate 
the physiological action of carlx)n monoxides the 
jwisonous ofiEect of which he showed to be due solely 
to ita power of combining with luemoglobin and so 
putting it out of action as an oxygen carrier. It 
was with astonishing insight that Haldatte. saw how 
this work opened the way to an effective attack on 
many important problems. He devised a simple 
method of detecting and estimating carbon monoxide 
in air by carmine titration of blood with which 
the air was shaken ; he found that the stability 
of the carbon monoxide-haomoglobin complex in 
the presence of oxygen was much ih^creasod by the 
action of light; ho deviiwHi a method of deducing 
the oxygen, tension of human arterial blood from its 
saturation with carbon monoxide after breathing air 
containing this gas; he investigated the evidence 
that carbon monoxide is oxidised in the body and 
found it imsatisfaotory ; he determined the mass and 
oxygen capacity of the blood in man the carbon 
monoxide method and he devised his modification 
of Gowers’ hcemoglobinometeri which is still un- 
cqtialled. 

DuHng these years Haldane did other important 
work on the blood pigment and its derivatives. Ho 
invoa^gatod the action of fbrrioyanide on the oxygen, 
--and carbon mbnoxide---ha)moglobin complexes and 
showed that this rdaotion oould be used to determine 
^umtciy« without the use of the blood-pump, the 
roluihe of oxygen callable of being absorbed by 


hsomoglobin. On this basis in 1902 he designed, with 
Barcroffc, an apparatus for accurately measuring the 
oxygen and carbonic acid in small quantiti(^ of blood. 
Later this apparatus was improved by Brodie, and 
Barcroft developed from it his woll-knowa ‘diffor- 
ential’ apparatus. In 1920 Haldane improved the 
method by substituting measurement of tho gas 
liberated at constant pressure instead of at constat 
volume. 

In 1903 Haldane turned again to the important, 
but then obscure, problem of the i^gulatioD of the 
respiration, the key to tho solution of which he hod 
already inditjated m 1893. With the help of his own 
methods of gas analysis and by the' simplest means, 
he proved that it was possible to obtain and analyse 
sampU)H of 'alveolar air’, and ho mode many observa* 
tions on tho composition of this alveolar air in human 
subjects at rest and during muscular work, os well 
as wlien they were cxposofl to widely differing baro- 
nv^tric pressures or wore breathing air containing 
exctiSH or deficiency of oxygen o!- carbon dioxide. He 
wm thus abl<^ to show tho exquisite sonaitivonoss of 
tho respiratory centre to changf^s in arteiial carlx>n 
dioxide pressure, and to afford an insight into the 
means by which the breathing is so regulated as to 
satisfy tho varying roquin>m(mt8 of tho Iwdy from 
moment to moment. It is on this fimdamcntal basis 
that tho whole of our knowledge of the physiological 
regulation of tho breathing is securely founded. 

This work, which was published in 1905, was 
undoubtedly the most important of Haldane’s 
physiological reseamhes, and the results formed 
perliaps the strongest foundations on which he biiao<l 
his philosophy of biology. Apart from nwolutionising 
tho ideas then pn^valont about the regulation of the 
bimthing, it indicttttxi far more oloaily than hod been 
done b(^for<^ tho amazing delicacy with which different 
physiological functions are co-onlinated, and it made 
intcUigiblo the responses of the body to differing 
conditions. Later he extended the rosults of this 
|>aper, *md then turned to tho investigation of the 
effects of low atmospheric pnjssuro and want of 
oxygon on the rosphatiou, and showed the explanation 
of periodic breathing. 

In 1911 Haldane Itni an exxJ^?dition to Piko’s Peak 
to study the effects of low atmospheric pressures and 
the process of acclimatisation, and afterwards pub¬ 
lished further work on this subject. In his lost years 
ho wfis keenly interostod in tlie physiological probioms 
of very high flights. 

In 1913 and 1014 Haldane investigated tho 
absorption and dissociation of carbon dioxido by 
human blood and devised a method of <letoFmining 
the circulation rate in man which was founded on 
the results so obtained. In 1916 ho took up tho 
question of the nervous regulation of the respiration 
and showed how this was relattxi to tho chemical 
n^gulation. His later work on respiration was con¬ 
cerned with the respiratory response to anoxeBmia 
and the effects of shallow breathing and resistance 
to tlie respiration. 

His ineasaiHsmifjnts by his oarlxjn monoxide method 
of the oxygen pressure of arterial blood together with 
many otW enervations had convinced him that in 
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certain ciroiiimtanoee aecretion of oxygen inwards 
xnuBt occur in the lungs. Krogh's oerotonomet^ 
measurementa, however, indicated equally clearly that 
diffusion alone suifiood to account for the facts. Both 
methods seemed to be reliable and the discrepancy 
between the results they gave remained unexplained 
until Hakiano proved from hi.s observations on shallow 
breathing that they did not tneasiire the same thing. 
The aerotonometer method measures the oxygen 
pressure of the mixed arterial blcKKi leaving the lungs, 
while the carbon monoxide method measures the 
average of the oxygen pressures of the blood in 
different parts of the luiigs, some of which are well, 
but others poorly, ventilated. 

Haldane maintained that oxygon secretion by the 
lungs is one of the moat important factors in ac¬ 
climatisation to liigh altitudes, and that it may be 
aroused in other circumstances when the body is 
subject to deficiency of oxygen ; he also believed 
that it may come into play during muscular work. 

Haldane’s physiological work was by no means 
confined to respiration. He studied tho responses 
of the body to high external temperatures, and found 
that activity of the sweat glands evok(»s adjustment 
of other physiological functions in a particularly 
interesting manner. He also showed that the activities 
of tho kidneys are closely connected with those of 
other organs and that tlieir response to chemical 
stimuli is of the same order of delicacy as that of the 
respiratory centre. From his observations of coloured 
sh^owB and contrast he found further support for 
his interpretation of ph 3 r 8 iological phenomena. 

Work with Haldane was at once an education and 
a delight. His wide views based on his philosophy 
enabled him to see essentials and disregard non- 
essentials so surely that tho true value of his clear 
and simple conclusions could perhaps be fully 
appreciated only by those who had the privilege of 
working with him. Of practical experimental pro¬ 
cedure, too, he wew8 a master. His results covild scarcely 
be surpassed in accuracy, though his methods were 
his own. His adherence, for example, to the use of a 
wooden match as an aid in reading a biirette remained 
unshaken by ilie introduction of electric torches. He 
was not upset by conditions which would fill many 
with dismay. His analyses were just as efiioiently 
conducted at the bottom of Dolooath mine or in the 
middle of the night in the Station Hotel at Inverness 
as in his laboratory at Oxford. Those who worked 
with him had to oonfonn to his customs. Work 
generally did not begin before midday, despite any 
arrangements which might have been mode previously 
for a special occasion. Once begun, it was apt to 
continue until 2 or 3 a.m., though tea and dinner 
were not lightly disregarded. Thougli these ways were 
oocasionally a littlo trying to those adapted to a 
different routine, they only increased m affection 
which was founded on adu^tion of his genius and 
his never-foiling kindness, and appreciation of his 
humour. Though he was on acute critic, there is 
no record among those who worked with him of 
Haldane’s ever being out of temper, and the bond 
between them is one of the most remarkable ^ibutes 
to his character. 
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Great as HakUme was as a physiologist, ha was 
equally great-^indeed unique—as an investigator of 
the physiologicfil problems of industrial hygiene. In 
1S96 he made a report on his investigation^ of the 
cause of death in three colliery explosions. He had 
already shown that the thm prevalent view as to the 
symptoms produced by exposure to black damp and 
aftor-damp was inaccurate, and his report forms the 
basis of the measures which have been devised and 
are in force throughout the world for dealing with 
the dangers due to fires and exfdosiom underground. 
From that time Haldane’s interest in problems afibet- 
ing the health of miners never slackened, and ho was 
untiring in his investigation of such matters as the 
ventilation of mines and the prevention of under¬ 
ground explosions, ankylostomiasis among Cornish 
miners, the effects on undergrouiid workf^ra of in¬ 
adequate illumination and of high atmoBpht»:io 
tem^Kiratiires, and liability to silioosis in ocUisequenoe 
of the inlialatiou of different kinds of dust. His 
never-failing devotion to the welfare of tho miners, 
Emd the value of his work, were recognised in 1912 
by his appointment as Director of the Xtoncaster 
Coal Owners’ Kesearch Laboratory, and brought him 
the unique honour for a physiologist of being elected 
to the presidency of the Institution of Mining 
Engineers in 1924, 

As one of the Gas Hefarees under tho Board of 
Trade, Haldane did invaluable work on the com¬ 
position and properties of illuminating gaa. 

Tho Homo Oflioo, the Army and the Navy, too, 
owed much to Haldane. He served on many com¬ 
missions and was a member of a committee wliioh 
inquired into the physiology of the soldiers' food, 
clothing and training, and the report of which brought 
about important reforms. During the Great War, he 
was called upon to advise about protection against 
poison gases, and not only did valuable work with 
regard to emergency provision of respirators but also 
pointed out that only some form of box respirator 
could eaiBure protection. He did valuable work 
on tho pathology and treatment of gas poisoning 
and made ola«u* the physiological effects of shallow 
breathing, which was a prominent symptom in 
chronic coses. Recognising the ^ve danger^ of 
onoxsemia, he devised an apparatus for the economical 
and effective administration of oxygen. 

For the Navy, Haldane investigated tl^e ventilation 
of battleships and submonnes, but his most impdtftattt 
work was his inquiry into the difficulties and dahgi^ 
besetting divers. His oharaotenstio insight enabled 
him to grasp at once the cause of the serious limitation 
of the divers’ capacity to do muscular work, of which 
complamt was made. He showed that this was due 
to the hi^ pressure of carbon diomd© present in 
their helmets owing to the inadequacy of the pumps 
them in use. Having made sure that the divers’ air 
supply was sufficient, he began a thorough investiga¬ 
tion of compressed air illness and its prevention, and 
set to work to devise a method of deccunpreasiem^'b 
safe and time-savit^. He noticed that sympto 
anima ts and mm oiGdy Occurred after ra|^<i 
a prcA^ire at least due 

in excess of normal to sea^le^ and 
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hy HQ extensive ejqperimental iavestigaiion that the 
inethod of slow deoampreBsion was in soma 
reipectB actually harmful. He also proved that a 
method of *stage decompression’ was both safer and 
quicker. He calculated tables for regulating the safe 
rate of decompreasion of divers by stages correspond* 
ing to the pressures to which they had been exposed 
imd the duration of their exposure. He again took 
up this problem in 1035 and worked out tables for 
still greater pressures. His stage decompression is 
now genarolly used and has undoubtedly saved many 
lives* besides making it possible for divers and 
tunnellers to work at pressures otherwise unattainable. 

Haldane gave a full account of his work on the 
physiology of respiration and of some of his investiga¬ 
tions in applied physiology in his BlUiman Lectures* 
which were publ^ed under the title “Respiration” 
in 1022. A new edition* to the rewriting of which he 
devoted much time and care* appeared in 1936. In 
this book* unrivalled since it dmt appeared* he has 
loft a record worthy of his genius. 

Haldane was created a Companion of Honour in 
1028 in recognition of his scientific work on industrial 
hygiene. Ihe many other honours which ho received, 
and which are recorded elsewhere* included the 
Copley Medal of the Royal Society in 1934. 

Only a few weeks before his death, which occurred 
after a short illness on March 14* in his seventy-sixth 
year* Haldane had returned, apparently in good 
healthy from a visit to Persia and Iraq, whither he 
had gone to study heat-stroke. 

Haldane’s influence on all aspects of physiological 
thought has been enormous and his loss is not only 
a bitter blow to those who knew and loved him, but 
also leaves a gap in the application of physiology 
to industrial and medical problems which will indeed 
be hard to fill. J. G. P. 


students of all standards and subjects published by 
the firm. He was keenly interested, in every aspect 
of educational worfe* from the primary school to the 
imiversity* and he followed with close at^ntion all 
developments in methods of teaching scientific and 
other subjects. He was chiefly responsible for the 
establishment of branches of the firm in India, 
Australia and other centres where the educational 
publications of the firm are largely used. 

Though Nattok was foiuidod st^veral years before 
Mr. Maurice Macmillan came into the firm, ho was 
always an en<>ouraging supporter of it and was 
keenly interested in inany scientific subjects dealt 
with in these columns. In this, as well as in the 
selection of books of high standard, ho rendered 
valuable service to science, and we pay a grateful 
tribute to him for his great work and beneficial 
influence over a period of many years. He leaves 
three sons* two of whom, Mr. Daniel Macmillan and 
Mr. Harold Macmillan, M.P., are directors of the 
firm. 


Mn. Qborqx: Hubbard* a London architect of 
distinction, who was twice a vice-president of the 
Royal Institute <^f British Architects, died at his 
residence at Eltham on March 10* his seventy-seventh 
birthday. Mr, Hubbard was well known as an 
archaeologist and collector of antiquities. His most 
noteworthy contributions to archaeological studies 
were a paper on “Architecture on the Eastern Side 
of the Adriatic”, and in prehistoric archasology a book 
written in conjunction with his brother, A. J. 
Hubbard* on “Neolithic Dew Ponds and Cattlewaya”, 
published in 1905, which went for to settle finally 
the problem of the construction and usee of this 
primitive method of dealing with deficiencies of water 
supply. 


Mr. Maurice C. Macmillan 
A MONTR ago we recorded with much regret the 
death of Mr. George A. Macmillan, one of the directors 
of Messrs, MaomOlan and Co., Ltd., the publishers of 
NA*n 7 BX. Another linJc connecting the journal with 
this publishing firm has now been broken by the 
death on Monday last, March 80, at eighty-two years 
of age* of Mr. Maurice Crawford Mcwunillan* brother 
of 8 ir Predeiiok Mamnillan, the chairman of the 
company* and cousin of Mr. George Macmillan. 

fim was founded in 1848* when Mr, Daniel 
MaemtUan, the ihther of Sir Frederick and Mr. 
Mauim Jd^uxhiSau, was joined by his younger 
brother Alexander and publislied the first volume 
with the of MaomUlaii on the title-page, namely. 

A. R, Cray's “Hdlosophy of Training”. Seven years 
later the firm audop%ed the title Macmillan and Co.* 
WhiOh it has retained ever since. 

Mr; Maurice MSacmillan entered the business in 
l^* after a distlhguishod career at Uppingham and 
Cambridge* fot^ five years* experience os an 
as^iaht hsissier at Bt/ PauVs School, under Dr, 
#aili 0 r 4 devoted himself particularly to the 
oi^^Orud Jide of the business* and to him is largely 
list of standard books for 


Wk regret to announce the death at tiie age of 
sixty-nine years on February 27 of Prof, Charles 
Jules Henri Nicoile* for more than thirty years 
director of the Pasteur Institute of Tunis, and pro¬ 
fessor at the College do France, Ho is best known 
for his work on typhus, which in 1909 he proved to 
be transmitted by the clothes louse. He was also a 
pioneer in the prophylaxis of this disease and of 
measles, in addition to much valuable work on other 
infeotious diseases* for which he was awarded the 
Osiris Prize of the Inatitut de France in 1927* and 
a Nobel Prize in 1928. Prof. Nicoile was a member 
of the Paris Academies of Sciences and Medicine, and 
an honorary fellow of the Royal Society of Medicine. 


Wx regret to announce the following deaths : 

Sir Archibald Qarrod* K.C.M.G,* FJt.S.* formerly 
regius profesBor of medicine in the University of 
Oxford and consulting physician to St. Bartholomew’s 
Hospital, on March 28, aged seventy-eight years. 

Sir Joseph Potavel, K.B.E.* F.R.S., director of the 
National Physical Laboratoiy, Teddington* on March 
31* Aged sixty-two years. 
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News and Views 


Ancient Monuments in Northern England 

In view of the services whitjh are being rendered 
to arohseological and historical studios by the Office 
of Works through its activities in protecting and 
preserving our ancient inonumonts, it is both an 
advantage and a nocossity that the co-operation of 
the public should bo obtained in furtViering the 
purpose of this work. For this, among other reasons, 
it is desirable that a knowledge of aims and methods, 
as well as of what has already been achieved under 
existing legislation, should l>e as widely diffused as 
possible. Much depends here, as with the collections 
in our national museums, upon the extent to which 
a suitable literature is a\’ailablo, from which the 
visiting public may learn what is most significant 
and best worth attention. Already at many of tlK> 
ancient monuments—ultimately, no doubt, at all of 
any importance—detailed accounts, which cover 
technical matters, as well os plans and general 
descriptive notes, are available for tlie visitor; but 
a broader view which entails comparative troatment 
has been attempted in a new series of official pub¬ 
lications wliich has been inaugurated by the First Com- 
nuBsioner of Works himself (“Illustrated Regional 
Guid€>8 to Ancient Monuments under the Ownershij) 
or Guardianship of His Majesty's Office of Works: 
Voi. 1, Northern England”. By the Right Hon, 
W. Omisby-Gore. Pp. 52. London ; H.M. Stationery 
Office. 1«.). It is intiiiH^sting to note how Mr, Ormsby- 
Gore has attacked what is really a difficult problem. 
The average visitor may be expected to have a 
historical background adequate for appreciation of 
the character of Norman castle or abbey ; but how 
will such a visitor approach, for example, the Devil’s 
Arrows at Boroughbridgo ? Wisely, differential treat¬ 
ment has been adopted. In the historic period the 
monuments am classified, each according to its kind, 
and then briefly described but for the pre¬ 

historic j)6ric>d, the preliistory of the region has boon 
reviewed ae a whole, the protected monuments being 
used to support and illustrate the argument. This 
has the additional advantage that it brings out the 
essential fimction of the Department far more ole€urly 
than would be possible in a mere annotated list. 

Electioneering in Ceylon 

The results, and still more the methods of election¬ 
eering, in the recent general election for seats on the 
State Council of Ceylon, afford an instructive, if 
somewliat alarming, example of the effects of the 
break in tradition, which comes with the wholesale 
application of the machinery of Western democracy 
to on Eastern sooiety, in which the exorcise of 
individual judgment has had neither training nor 
opportunity to function independtmtly of the social 
or rdigious communal group. Everywhere religion 
and caste dictated tlie docision of the electors. 


Group claslies wore frequent, and twelve peraons lost 
their lives. In at least two instances, it is stated by 
the Colombo correspondent of The. Timee in the issue 
of March 24, Christian members of long standing and 
<jonspicuouB public service lost their seats to op¬ 
ponents, unknown before the oont^t, whose principal 
qualification appears to have been that they were 
Buddliists. This exploitation of scisctionol prejudice 
was, perliaps, no more than might have been antici¬ 
pated, even though it ncaroely appeared in the 
elections of four years ago. The grant of adult 
franchise to both sexes has placed on the electoral 
register 2,600,000 voters, of whom, it is estimated, 
2,(KM),(K>0 are illiterate. In constjquence, the voting 
hail to be conducted by the allocation of a colour to 
each candidate, the ballot pa}>er being depositi^ in 
the appropriately colourtxl box in blank. Yellow, the 
Buddhist colour, swept the board. Of forty-three 
conU^8ted seats, thirty-three went to Buddhists, an 
increast> from twenty-oight in the previous Council. 
Universal suffrage was granted to Ceylon on the 
report of the Donoughmon» Commission, which 
visited the island in 1927 j but the results of the 
present oltwction liave raised in an acute form the 
qiie^stion whether it is likely to prove as beneficial as 
was anticipated. A strong body of infiuential opinion 
is pressing for an intjuiry. 

The Race Problem 

In his Friday Evening Discourse at the Royal 
Institution on March 27, Prof. Julian Huxley dis- 
cusstxl “The Race Problem”, It is obvious tlufct 
different geographical groups of the human species 
differ inherently from each other; the term mes is 
commonly omployexf to denote such a distinguish¬ 
able group. Various difficulties crop up, however, 
as regards its urngo in preK^tioe. First, oharaoteristioe 
which liave no genetic bask, but ore national, 
cultural, linguistic, etc., have been erroneously 
ascribed to races. For example, there cannot oxist 
such a thing as an ‘Aryan raoo\ since the term 
Aryan concerns language ; again, the main obvious 
differences between, say, the English, the French and 
the Germans, are not genetic but of national and 
cultural origin* Secondly, modern jgenetios has Shawn 
that after a cross, ail possible combinations of tha 
genes oonoemed will be produced, and will then 
continue to recur. In the absence of aeleetion, no 
even approximately uniform blend wiM be formed. 
Thirdly, man k such a mobile organism that migration 
and intercrossing between differesnt groups has been 
ooeurring on a large scale since before the dawn of 
history. Accordingly, nothing approxiffiatmg to a 
pure rocs© now exists* With the possible exosptkm Of 
a few remote and primitive tribes. is novn^ty 
used of man in the same sense as rctoe or 
of animak-*-that is* with an evolutionary 
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At b(Bt, it may be legitimately used of the h^^- 
/ihotical major groupe (for example^ black, white and 
■ fellow) into which we deduce that oiu* speciee early 
, 'became differentiated, and which may be called 
primarif races; and of the equally hypothetical sub' 
groups apparently produced by later differentiation 
(for example, Kordic, Alpine or Modiic^rranean), 
which may be called second-ary races. 

Ax the present day, there exists no important 
human group which can properly lx* calhxl a race, 
and tlM> use of the term not only has no UHefu) 
application, but actually leads to confusion, both 
scientific and political. For groups of people genetic¬ 
ally distinguishable from other groups, some non¬ 
committal term like 6#/inir group or ethnos is indicated. 
Ethnic groups of various degrees of differenco will 
be distinguished ; tlie only scientific method of ao 
doing is to take tlie moan, the frequency curves, and 
the conditions of several measurable physical char¬ 
acters. For the common adjtx^tival use of racial as 
opposKsl to national, cultural, etc?., the terms ethnic 
or genetic should be* used, according to circumstances. 
To define race in man scientifically is imfKJssible, 
since the implications of the term do not conform 
with reality. Meanwhile, since the word nwio lias 
been widely used in a fiscudo-scientific way to justify 
and rationalise various |>oIiticai and nationalist 
activities, it is highly desirable that an iiitoniational 
inquiry should be made which would result in an 
impartial scientific pronouncem(‘nt on tlu^ subject. 

Defence Agsinst Air Raids 

It is aniioiuKfod that the committee st?t up in 
February 1936, under the chairmanship of Mr. H. T. 
Tizard, Rector of the Imperial College t»f Bcionce and 
Technology, has been considering proposals from 
various sources for countering raids by enemy air¬ 
craft. The vast bulk of these augge^ttiouH are im¬ 
practicable simply because of a la<sk of appreciation 
of the conditions. A certain numlwr arc workable, 
up to a j>oint, but defx^tid upon the enemy being 
visible from tbe ground, or upon tho defending air¬ 
craft being able to make contact with the attockerK. 
Two factors in modern aeronautical development 
tend to militate tUeee ohances. Advances in naviga¬ 
tion and billed fiying enable raiders to remain con¬ 
tinuously in clouds» with a reasonable chance of 
reaching their objective. If observed, owing to an 
unexpected breaking of the cloud curtain, the high 
speed of modem aircraft helps them to avoid any 
measures directed against tliem from tho ground, and 
aWo to keep away from defending aircraft, unless the 
latter are already at the some height and of con* 
sidf^bly greater speed, There are, however, schemes 
in lumd which promise workable results. Wireless- 
oanirgH^ aircraft either carrying explosives or 
depending upon direct collision, aerial bombs moored 
by balloonA or carried by parachutes forming a 
acreen^ meolianical damaging devices such as raids,- 
hooka or wires carrM in the same way, big calibre 
antA-oimraft guns firing shells Bufficieatly explosive, 
to daxtlaga. ihaohinee even without actually hitting 
thetm; kre among the many suggestiOnB put forward. 


The aoo-inch Reflector 

It is stated by tho Now York correspondent of 
The Times that the 200-inch disk began its 3,3<K)-mile 
railway journey from Coming, New York to Pasa¬ 
dena on March 26. It is encased in steel crate 
weighing 10 toii.s, with the face of the disk protected 
by a 4-inch blankest of cork, and its rim by five layers 
of heavy felt, and is being carried on edge in a 
specially designed truck. The weight of the crated 
disk is supfKirted by st(?el beams covered with cushions 
of comprtwscd cork. Tho accompanying illustration 
(Fig, 1), roproducml from the article by Dr. 
(Jeorge E. Halo on tho 200-inch telescope which was 



Fjo. 1. Bwe of tubo for 2(X).lnch toleBcoii 


jjublishod as a Supplement to Natueb of February 8, 
will bring home better than words tho transport 
difficulties involved. The train will not travel faster 
than 25 miles an hour ; the grcat<?st care will have 
to be exercisod, because the bottom edge of the crate 
is only six inches above the level of the rails, and at 
certain tunnels and bridg(>H the top wdll have a 
cloaronoe of only three inches. The news of the 
safe arrival of the disk at Palomar Mountain will be 
awaitt^d with anxiety. 

Sir Patrick LaidUw, F.R.S, 

Sib Patbick Lajdi^aw has beem appointed by the 
Medical Research Council to be deputy director of 
the National Institute for Medical Research, and head 
of the Dt^partment of Pathology and Bacteriology, 
in succession to tho late Capt, 8. R. Douglas. Sir 
Patrick has boon a member of the OounoilV scientific 
staff at the National Institute since 1922, before 
which he was lecturer in pathology at Guy^s Hospital. 
He received the Royal Me<ial of the Royal Society in 
1933, and was knighted in 1936. He has latterly 
been engaged chiofiy in tho investigation of diseases 
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of man and animals due to infection with ultra^ 
microscopic viruses. His successful work on the 
cause Mid prevention of dog distemper, supported by 
the FiM Distemper Fund, is well known. More 
recently he and his colleagues have demonstrated the 
presence of a virus in human influonaa, and have 
opened up an experimental line of attack upon this 
disease by which it is hoped to obtain important 
results. 

Pavlov and the Spirit of Science 

A COBBHISPONOENT has Bcnt us the following 
translation of a note under the title **Bequest of 
Pavlov to the Academic Youth of his Country”, 
written a few days before his death by Prof. I. P. 
Pavlov for a student magastino entitled The (Generation 
of the Victors : “What shall I wish for the young 
students of my country 7 First of all sequence, 
consequence and again consequence. In gaining 
knowledge you must aooustom yourself to the strictest 
sequence. You must bo familiar with the very ground^ 
work of science before you try to climb the heights. 
Never start on the ‘next’ before you have mastered 
the ‘previous’. Do not try to conooal the short¬ 
comings of your knowledge by guesses and hypo- 
lueses. Aooustom yourself to the roughest and 
simplest scientific tools. Perfect ae the wing of a 
bird may be, it will never enable the bird to fiy if 
unsupported by the air. Facta are the air of science. 
Without them the man of science can never rise. 
Without them your theories ore vain surmises. But 
while you ore studying, observing, experimentu^, 
do not remain content with the sinface of thingB. 
Do not become a mere recorder of facts, but try to 
penetrate to the mj^stery of their origin. Seek 
obstinately for the laws that govern them. And 
then—^modesty. Never think you know all. Though 
others may flatter you, retain the courage to say, 
T am ignorant’. Never be proud. And lastly, science 
must be your passion. Remember that science 
claims a man’s whole life. Had ho two lives 
they would not sufiioe. Science demands an 
im^vided allegiance from its followers. In your 
work and in your research there must always be 
passion.” 

Paint Research Station, Teddington 

Ok Tuesday, May 19, the Right Hon. James 
Ramsay MacDonald, M.F., Lord President of the 
Council, will open the new buildings of the Paint 
Researoh Station, Teddington. The Research Asso¬ 
ciation of British Paint, Colour and Varnish Manu¬ 
facturers, incorporated in 1926, under the presidency 
of Mr. S. K, Thomley, really began ite investigation 
work in a private laboratory, but soon, in May 1927, 
cj^dmipied a small oonverted factory at Teddington. 
]i^y alterations and additions were necessary, and 
in 1930 a substantial new block was added to the 
old building. In the autumn of 1936 a lurthw ex¬ 
tension, which Mr; MacDonald will open, was com¬ 
pleted ; altogether there is now extensive and 
admirSble laboratory acoommodatioh for chemical, 
physical and technical work^ as well as a large library 


ofiTering excellent referenoe faoiMes pn oU matters 
bearing upon the related indusiriee. The Association 
is oo-operatively finai^ced with tlie emstanoe of the 
Department of Boiantiflo and Industrial Besearch, 
and in common with other and similar i^search 
associations has for its aim the application of scientific 
knowledge and methods to the problems of the 
industries oonoemed, which range fhnu paint to 
printing ink, pigments, vamishes, linoleum and the 
like. The work up to recent times has been mainly 
oonoemed with problems arising out of development 
and control of manufacture; but a special divisinn 
has now been formed for the study of paint applica¬ 
tion problems, with a corresponding extension of 
interest to architects, builders and decorators. The 
original research work carried out at the Paint 
Research Station is, from time to time, set out in the 
form of technical papers and bulletins, of which some 
ninety have been issued to date. In addition, a 
comprehensive “Abstract Review of Current Litera¬ 
ture in the Paint, Varnish and Allied Industries” is 
publishod and is available to interostad people ; as a 
reference journal on paint matters this “Abstract 
Review” is unique. 

Technique of Low Temperature Investigation 
Tax first lecture of the series arranged in con¬ 
nexion with the Very Low Temperatures Exhibition, 
at the Science Museum, South Kensington, was 
delivered in the Lecture Theatre of the Museum on 
Wednesday, April 1, by Prof. M. W. Travers, of the 
University of Bristol, the title being “The Technique 
of Low Temperature Investigation”. Prof, Travers 
spoke with the authority of a pioneer, having been 
oasi^ciated with Sir WiUi^ Ramaay in the discovery 
of neon and other rare gases in experiments carried 
out at University College, London. These dis¬ 
coveries were tho outcome of investigations at low 
temperatures and have resulted in the fomiiiat neon 
signs and other forms of modem ilhumnation. In 
tracing the work of various investigators from the 
time of Michael Faraday, Pri>f. Travers explained in 
a popular way with numerous experiment^ demon¬ 
strations the methods by which very low temperatures 
are attained. Admission to these lectures is by ticket 
obtainable freo of charge feom the Museum. 

Recent Acquisitions St the Natural History Museum 
Amongst recent acquisitions to the 2feologioal 
Departnumt are the skin and skull of a forest hog 
{Bylochoerue meinerriAogeHt) from the Aberdare 
Mountedns, Kenya Colony, porosonted by Mr, W, B, 
Cotton. Other addons include four wild oats firom 
Argyllshire, presented by Ernest .Boker^ a lion 
skin from Briti^ Somalitand, presented by Mt. 
F. J. E. Manners Smith, the skin of a genet feom 
Mpika, Northern Rhodesia, presented, by Oiqrt. 
C, R. F, Henderson, the skin «ifitd ahull df a tahr 
{EmnitrctffU0 hyUmius) from the Nilgiri pre-; 

sented by Major E, 0. Phythian^AdaiM. Among the 
XMirchases are two hundred mUimm^ and birds fre^ 
Jugoslavia, a countiiy from ^frh the Museum pos¬ 
sesses very little The MW 
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has twxsivod hy gift ihim Mr. S. R. Mitchell crystals 
piUty imigregates of the hydrous iziagneBium 
phofi|^te, nowberyite* from the guano deposits of 
the Skipton Oaves* near Ballamt. Victoria* and ftom 
Capt, B. 8. {’am a fine ooUeotion of doubly terminated 
quoarts orystalSi variously coloured* from a gypsum 
hill in the Balt Range* Punjab. Asbestos been 
presented by Mr. L. G. Brandon-Flotnmg ftom India* 
and by the Griqualand Eicploration and Finance Co. 
from its mines in Griqualand West. Lady Kleinwort 
has given a fine stalactite from the Mammoth Caves 
in Kentucky. The purchases include a magnifioont 
group of crystals of tamowitzite* the variety of 
aragonite containing lead carbonate, from Taiunob 
in South-West Africa* emd a large group and a large 
twin plate of selenite* the orystaUised form of 
gypsum. 

Imperial Forestry Institute* Oxford 

Tna lm]>erial Forestry Institute was eetablishod 
in 1924 at Oxford and placed under the direction of 
the profos8t)r of forestry—the School of Forestry and 
the institute being kei>t separate. In the eleventh 
annual report (Hollywell Press* Oxford, 1935) it is 
announced that* owing to the work of the Institute 
having greatly increased * a now appointment of 
director of the Institute alone has Ix^en made, the 
Oxford professor of forestry remaining as general 
head of the Department and to remain in general 
administrative charge of the School and the Institute. 
Mr. J. N. Otiphant* deputy director of forestry, 
Malaya* has been appointed to the new post. It is 
stated in the rei>ort that ‘‘With a revival of recruit¬ 
ment for the forest services the number [of students 
at the Institute] may be expected to approach the 
normal once more’’. Among the research work under¬ 
taken is the investigation into the cricket-bat willow. 
It is to be hoped that something definite and practical 
may oome out of this work to assist landowners in 
Great Britain possessing areas eminently suited to 
the growth of the willow. The report mentions an 
estete where five hundred specimens of a well-known 
hybrid were supplied fiftw years ago; it being 
discovered years afterwards that they were not the 
tnie 0eenUea. The present writer knows of a 

case, now twenty-five years old* where a much larger 
number of a so-called cricket-hat willow were planted 
with a considerable financial loss to the estate. The 
owner wants a practical remedy. Another investiga- 
tibn is with the elm. The report says : “The elm 
etddies begun by Dr. Bancroft in 1933 have been 
continued in Cotontin region of Lower Normandy* 
the soUl^ of England* the east of Scotland, and in 
S.W. Ireland; the later investigations have been 
cemCemBd mote partioukrly with the origin of toe 
UhniU0 catmpBrtrie, md of the Guernsey 
Dlinae ariaia var, eamitnSiS. Interesting 
dbif^atib^ made in the Cotontin in July 1935, 

^ (Kamexion between habit-type and 
ito effect of growth-conditions 
ph ^:quiditytithber, and toe effect of the 
ktt^hctiqn^^ menteau Stekee in the neigh- 


Inexhaustibility of Oil Resources in America 
SoiENOB Ssuvioai of Washington, D.C.* reports that 
Mr. A. J. Byles* president of the American Petroleum 
Insiitute* assured members at their sixteenth 
meeting that exhaustion of American petrbleum and 
products was beyond the limits of man’s powers of 
prediction. During the last decade* a number of facts 
pointing to their inexhaustibility have come to light. 
Proved reserves are now estimated at twice the 
amount they wore in 1925, in spite of the volume of 
oil withdrawn. Oil has been found at greater depths, 
and in some cases even below old pools; moreover, 
there still remain unexplored more than a billion 
acres of geological formations which may prove to 
be oil-bearing. Deposits of bituminous coal are to 
all iT^tonts and purposes unlimited, and these can 
bo drawn upon if necessary to meet the demond for 
motor fuel. Further, more than a hundred billion 
barrels of oil aro said to be obtainable from shale oil 
deposits. Improved scientific methods of discovery 
and production have fatsilitated greater recovery of 
oil per well and more economical usage of oil. Mr. 
Byles expressed the view that rumours of oil scarcity 
were sproEul merely in onior to frighten people into 
advocation of federal control of the industry. 

Pollen Grains 

Miss Annik D. Betts* editor of The Bee World, 
writing with reference to the reviewer’s comment on 
the “lock of oompreliensivo works” in discussing 
Wodehouse’s “Pollen Grains” (Natxjbe, Feb, 22, p. 
294), has directed our attention to two recent works 
dealing with pollen* which, though primarily designed 
for the purpose of identifying pollen grains in honey, 
may be of use in other spheres of pollen study. 
These works are : Ai mbruster, “Pollenformen imd 
Honighorkvuiftsbestimmung” (1929, and a supple¬ 
ment 1935); Zcuidor, “^ollengestaltung imd Her- 
kunltsbestimmung bei Bltitenhonig”. The first- 
mentioned publication contains drawings of too 
pollen of more than 1,200 species of plants ; the 
second has photogiaphs of more than 700 species. 

Dovedaie 

The Pilgrim Trust has just presented important 
areas on both bonks of the Dove to the National 
Trust. The Bostem Estate of 415 acroe has been 
acquired from Lord Daresbury, and of this about 
166 acres of the Derbyshire slopes of Dovedaie will 
become the property of tlie Trust. The estate is in 
the heart of Dovedaie and includes Bayley Hill and 
Bostern Nab—both over 1,000 ft., wito views extend¬ 
ing to Kinder Scout, Axe Edge moors and Chol- 
morton Low to the north, and the hills of Stafford¬ 
shire and south Derbyshire to toe south. The other 
area acjquired through the generosity of the Pilgrim 
Trust lies on the Staffordshire boi^ farther north 
and oomprises toe Alstonefield Glebe land of 7Q acres 
\Vith a long frontage to Um Dove and the more 
austere beauties of upper Dovedaie. It is opposite 
Biggin Dale and the Iroii Tors presented by Mr. B. 
MoDougall and Mr. Kerfoot. The new property 
adjedns Wolfeoote Dale and includes Peasland Books 
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aud Gijwy Bank, and wa^s bought from the Rev. S. 
Bett^ford with the conrtent of the Kccleftiatitioal 
Commissioners, 

Announceme&cs 

SiE Arthue HiXiL, director of the Royal Botanic 
Gardens, Kew, has been awarded tlie Grande M4daill© 
A- reffigie d*Isidore Gooffiroy St, Hilaire, by the 
Soci<it6 National© d’Aoclimatation de France, which 
is the highest honour the Society accords. Dr, V. 
Van Straolen, director of the Royal Museum of 
Natural History, Brussels, also received the medal, 

Thk Pr6>sident of the French Republic lias boon 
pleased to confer upon Sir Henry Wellcome la Croix 
d’Ofllcicr de la Legion d'Honnour, This d<?eoration 
is a further tribute to Britisli medical and chemical 
research, to which Sir Henry has mode notable 
contributions. 

The Council of the Iron and Steel Institute has 
awarded the Andrew Carnegie Gold Medal for 1935 
to Dr, D, F. Marshall, of Sheffield, for his pajKjr on 
**Further Determinations of the External Heat l!#oss 
of Blast-FumaccH*', The Andrew Carnegie Gold 
Medal is awarded to the author of that report of 
work carried out with the aid of u grant from the 
Andrew Carnegie Research Fund which, in the 
CounciVs opinion, is the best of those published 
during the year. It is interesting to note that in 1033 
the W^illiams Prize was awarded jointly to Dr. Marshall 
for his paper on “The External Heat Loss of a Blast- 
Furnace”, in which the author presented the restdte 
of a research of which his Carnegie report n^cordod 
the continuation. 

The Council of the Royal Society of Edinburgh 
has nominated Prof. J. Graham Kerr, M.P., and 
Prof. JamcH Ritchie to represent the Society on the 
International Committee for Bird Preservation, 
British Section, 

Mr. E. J. Roberts, lecturer in agriculture at the 
University Colh^ge of North W'nles, Bangor, has, by 
til© courtosy of the College, been seconded for a 
period of a year for service with the Agricultural 
Research Council as crop drying investigator. During 
the forthcoming grosK drying season, Mr. Roberts 
will be engaged in collecting data regarding grass 
drying plants in opfiration in England and Wales 
and in Scotland, and it is hoped that on the com- 
jdetion of his investigation it may be possible to 
publish comjirehoneiva information for the us© of 
farmers who are contemplating the purchase of a 
crop drier. 

It is announced that the Academic Assistance 
CouncrU lias received a donation of £1,000 from tho 
©xocutors of Miss Ifla Benecke, for the general pur¬ 
pose of assisting displaced scholars and scientific 
workers. 

Two earthquakes of moderate intensity were 
recorded at Kew Observatory on March 35, The first 
ImptdseB of the earliei' sliook arrived at 8 hr, 46 min. 


S sec. G.M.T. and those of the latter shock at 
9 hr. 3 min. 15 sec. G.M.T. The records show that 
both the earthquakes occurred under the North 
Atlantic, south-west of Iceland and about 1,21K) miles 
north-west of Kew. 

The German Hay Fever Association has organised 
a Boientific centre at Cologne for the study of allergic 
diseases. 

The fiftieth anniversary of the Efiglish Goethe 
Society, which was founded on February 25, 1886, 
under the presidency of Prof. Max MfiUer for the 
purj>osc of pronwjting the study of Goethe's works 
and thought, was celebrated on February 26 by a 
conversazione at University College, London. After 
a r©tM>ption by tho president, Prof. O. P. Gooch, an 
address was delivered by Prof. H. G. Fiedler, of 
Oxford, entitled “Memories of Fifty years of the 
Goethe Society”. A volunte of the Society's |>rocoed- 
ings is published annually under the editorship of 
the honorary secretary, Prof. L. A. Willoughby. 
Further information can lie obtaiiuHl from tho 
asHistant secretary. Miss Ella Oswald, 3 Steele 
Rood, N.W.3. 


Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ; 

A research chemist in the Department of Clinical 
Investigations and Research, Royal Infirmary, 
Manchester—Tlie Director (April 17). 

A principal of the Constantino Technical College— 
Diro<3tor of Education, Education Offices, Middles¬ 
brough (April 18). 

A lecturer in ele<Jtrical technology in Croydon 
Polytechnic—^Tho Education Officer, Education 
Office, Katharine Street, Croydon (April 18). 

A University lecturer in mathematics in the 
University of Cambridge—Dr. S, Goldstein, 8t, 
John's College (April 30). 

Demonstrators in inorganic and physical chemistry, 
physics and physiology in Bedford College for 
Women, Regent’s Park, N.W.l—The Seoretarj^ 
(April 25). 

A Government meteorologist and an Assistant 
meteorologist to the Sudan Government—The Con¬ 
troller, Sudan Government London Office, Wellington 
House, Buckingham Gate, London, S.W.l (April 30), 

A professor of psychology and a prt>f<w«or of 
sociology in the University of the Witwatarsrond— 
The High Commissioner for the Union of South 
Africa, South Africa House, Trafalgar Square, W,0.2 
(April 30)* 

A i»rofessor of anatomy in the University of Leede 
—^The Registrar (April 30), 

An assistant civil engineer for the Government of 
Nigeria—^Tha Crown Agents for the ColcmieSy 4 
Millbank, London, S.W.l (quote M/4051)i 

A librarian and information officer to the Reseairch 
Association of British Flour-Mifiers^The Direotcir of 
Research, Old Loiglon Road, St. Albans, 

A botanist and a chemist at the Board of 
keeping Beaoaroh, St, Ives Eosearoh Station, BihgW, 
Yorks—'The Director* 
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Letters to the Editor 

Th» EdUor dtm mt /lofd hifhniif responsible for opiniona expressed bp his eorreapondenU, 

He mnmt undertake to reTum^ or to correspond wUh ^ wrUers of, reacted mamtseripta 
intended for this or anp other part of Natubb. No notice is taken of anonpinous cominumccUions, 

Koraa ON points in somb op this wbbs's lbttbbs apfeab on p. 683/ 

COBEBSPONDBNTS ABB INVTnSO TO ATTACH SmCLAB STTBOCABIBS TO TKBIE COMMUKICATIONS. 

Carbon Dioxide Content of Atmospheric Air A possibly more importtuit influenoe. at least in 


Dobino the last uine months of his liie my father. 
Prof* J* S* Haldane, was engaged, in collaboration 
with Dr. R: H. Makgill, in the syatematio analysis of 
atmospheric air* Owing to his death and the absence 
of Dr* Makgill in Now Zealand, some time may 
elapse before the full results of their work are pub¬ 
lished. Bat certain of thmn are of enough general 
interest to warrant a preliminary note. 

The iq>pairatas used was an utqnoved form of the 
welbknown Haldane volumetric gas analysis ap¬ 
paratus, adiHP^ied for the estimation of carbon dioxide 
only- The measuring biirette, control burette, and 
oarbon dioxide absorption bulb ere all immers^ in 
the same water bath, and i^ir connexions are greatly 
shortened. 20 c,o. of air is used for each analysis. 
If the proper precautions are taken^ duplicate estima¬ 
tions of oarbon dioxide always agree within 2 volumes 
per 100,000» and generally withhi 1 volume. A single 
analysis can bo oompleted in ten minutes. Tlie 
apparatus is made by Messrs. Siebe Gorman and Co., 
Ltd*, 1B7 Westounster Bridge Road, S.E.l. About 
1,600 analyses of atmospheric air have been made 
with it* It has also been used for experiments on 
photosynthesis and plant respiration, and on the 
gases in equilibrium with river, spring and sea water. 
In what fediows the carbon dioxide cont^t is given 
throughout in volumes per 100,000. 

The amount of oarbon dioxide in country air at 
heights iri>m 4 ft, to 70 It. above ground-level varied 
between 21 and 44 vokunes. The diurnal variation 
due to photosynthesis was very mariced from 
Jul^, when systematic observations began, until 
October* But in December no deBnite diurnal 
perickiioity was observed. Thus the ave^e of 153 
aUai^ses made at doan (Perthshire) during August 
1036 was 32*4 volumes, that of 15 miMie at night was 
33*6. The maximum fall due to the photosynthesis 
was observed when bright sunshine follow^ rain. 
In diy weather, sumdune had but little elfeot. It 
seems Ukely that durmg drought the stomata of 
leaves are nearly Olosed so as to conserve water, and 
oarboti dk>:dde is thus excluded. 

Ibe exhalation of carbon dioxide from the soil was 
very obvious. 23 psim of samples were taken simuL 
tanoously at nound-Ievel on bare tilled soil and at a 
height of ^ ft. Use oarbon dioxide at groxmd-level 
was higher On 13 Oceasiona, equid on one, and lower 
tm three. The mows exoesa was 5*4 volumes per 
iOO^OQO* (fomplm taken holes about 3 cm* 
bolOOr surCsoe oontalnod as much as 100 volumes, 
oarbon dioxide ejmess persisted even among 
stmthine, thou^ low values were fotmd 
Ih bmam m a w^* The inBuence of com-, 

bdsthm aras eqpially blear* Eii^teen samples taken 
lkm<ioar«h4 4»blywBd by Mr, 
'wM* A> I&tterfiei^ rimged 43^6 to 00 volumes 
^ didk^ 100,(K>0, avomgiiig 35^ 


Britain, is that of the sea. Samples of air blowing 
inland off the sea on to the ooast of Ayrshire in 
August and September averaged 37 volumes of 
carbon dioxide. On the otlier hand, samyxlee taken 
by Commander G. C. C. Damant on the southern 
shore of the Isle of Wight in November during 
southerly breezes averaged 27 volumes. It is generally 
thought that the sea round the British Isles acts as a 
sink for carbon dioxide. The Ayrshire observations 
Bug^^t that this is not always the cose. 

The oarbon dioxide content of the air also varied 
for causes which are at present uncertain. Thus 
during October, the night air at Oxford generally 
contained 32-34 volumes. From October 31 until 
November 8 it remged from 35 to 42, averaging 38. 
This was a period of successive cyclonic depressions. 

It appears that this method, which is much more 
rapid than the gravimetric or alkalimeirio methods, 
and at least equ^ly reliable, while it cmly requires a 
simple portable apparatus, may prove of consider¬ 
able value for three purposes. It may furnish new 
data for plant ecology. Thus grass appears to carry 
out photosynthesis in an atmosphere ^tinctly richer 
in carbon ^oxide tlian tree leaves in the same area; 
and my father conjectured that, at least in the 
temperate zeme in summer, the carbon dioxide eon- 
oentration of the air might be considerably lower in 
the interior of continents than near the coast. It 
could probably bo used for the investigation of 
stratospheric air. A similar apparatus could estimate 
oxygen with leas absolute accuracy, but almost equal 
sensitivity to small differences. Finally, it might be 
of value to meteorologists in distinguishing between 
bodies of air of different origins. 

J. B. Si Hai:j>anb. 

Clierwell, Oxford. 

March 16. _ 

Surface Layers of Crystals 

The explanation pyro-electric excitation in 
crystals, obviously extending to piezo-electric, as 
strain of a natural internal i^lorisation after the 
manner of Poisson and Kelvin, is one of the beautiful 
basic ideas in polarised electrics. 

A crystal conrists of a series of la^rs of ions, parallel 
to a face, alternately positive and negative, whether 
they are free ions or the directed polos of atoms. 
Fifteen years a^, I set out the rdevwit analysis 
which had lo^ been running in my mind, the meun 
restdt emerging that if the layers are equidistant 
the resulting el^tric field for a plate is that due to 
half the first layer and half the fi^ layer. According 
to the Kelvin idea, this field would bel^me abolished 
by accumulation 4long surface of foreign oancalling 
ions* of whatever Idad, if of opposing sign; an 
eqoiUbrium which thermal expansion would disturb, 
with pyro-eleottio tesnlts* The result as h«re stated is 
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efttablifthed by replaoixig each ionic fitratnm by a 
thicket ont% swollen out so tliat tliey ovorlto with 
the superposed parts equal and opposite, lliis is 
after the manner of the Youx^g-Freanel argument for 
optical diffraction by a slit, whioli makes the result 
due to initial and hraotlons of the Huygenian 
zones. But this result cannot be all, for these terminal 
half strata are not affected by change of temperaturt), 
or rather are affected only in de&iite manner by the 
superhcial expansion of the layer tliereby caused. 
There is in addition the internal Poisson-Kolvin 
polarisation, arid change of its intensity-moment by 
thermal expansion ^ters the electric field by known 
laws: there may be such local oliange of polarisa¬ 
tion also in the replacing of the strata as i^>ve by 
thicker internally oanoelling strata. 

A question may open out here as to how the pyro¬ 
electric effect is divided between these two cafUsos. 
But the feature now in front of us is the very great 
number of compensating ions in this surface layer 
anil the great aggregate of their charges : so much 
so that I only half believed in the result which 1 found 
to be inevitables and nobody else toc^ any notice of 
it at all. But now, in the fundamental domain of 
atomic diffraction detected by Davisson and de¬ 
veloped rapidly in technique and results in the school 
of G. P. Thomson, the case stands differently. For a 
diffraction by just such a single surface layer, usually 
the halved sheet of the simple case of eqiiidistant 
internal strata here considered, has been established : 
and thougli the rapid progress of the subject naturally 
detects a^ more complex compensating ionic sheets 
of equidistant internal strata, I do not discover that 
any reason he^ been offered for their structure. 

I refrain from further speculation on this very 
important and progressive experimental subjec^t. 
The gradualness of transition between consistent 
plmses of fluid* is another case where simpie theory 
may assist. 

May I be permitted, however, now to sketch a 
somewhat wild spiKsulation ; though scarcely wilder 
than tlie relevant accepted facts, most recently gained 
along the line of tlie present rapid radioactive advance, 
by the initiatives of the Curie-Joliots, of Fermi, and 
of Chadwick. A main new feature is that if orystcdline 
dust of light elements sucli as boron or lithium is 
mixed with a gaseous radio^tive product thert’> is 
emitted a stream of particli^ proved to be of the 
same as the proton, but ab^lutely without 

eleotrodynamic origin for that mass. A new possi¬ 
bility here introduced is that the active gas may 
condense as a Bxixface film, as above, on the small 
crystals, forming a close layer, so that a casual atomic 
explosion or encounter may there involve more than 
two intiitraoting particles ; but this merely points out 
a difference of type in the new technique, it does not 
suggest how it con be effective in the dtreciion 
required. The conclusion that very rapid particles 
of about the same (protonic) mass may be of .Afferent 
kinds, of electric type or not, tends to subvert the 
historic simple mode of theory of the alectrodynaanic 
field and the interlocking singularities from which the 
field of strain obtains its terminal sup^rt. It is in this 
revolutionary regard to be classed with the recently 
dkoovered diffraction of uncharged atom-streams. 
Holywood Joseph Labmob. 

Northern Ireland, 

Feb. 26. 

t A <1W1): wprtnted ka "Math, aad Phys. Papfw", 

* BU, XKiv, . 


Htat Denstuiaticm hf Protetiis as a Chain Seaettoa 

BnooD ooagulatipn, which is a special case of 
protein denaturation, has been found to be a chain 
^reaction by which a new reacting substance is 
formed^ By the action of heat on a mono •disperse 
system of highly purified serum-globulin in a salt 
solution, a similar reaction was found to take place. 
The denaturation process was followed by means of 
nephelometric measurements with a Pulfrich photo¬ 
meter. The ddoaturation was Limited to a time of 
exposure to heat (waterbath at 70° C.) by which the 
coagulated denatured particles of proteins are 
assumed to remain practically of the same size*. It 
could therefore bo assumed that the nephelometric 
values expressed tike real amounts of proteins de¬ 
ha turated. 

The curve indicating the first part of the de¬ 
naturation process is exponential. At a constant 
temperature of 70° 0. the time was ostimated as that 
which was required for a genuine globulin solution 
to reach an arbitrary opalescence (nephelometric 
value :r). A certain small amoimt of a globulin 
solution (A), which had already been partly dc- 
naturatod at 70° C., was added to a tube with a 
solution of genuine globulin (B). The solution B 
was then placed in the waterbath at 70° 0. It wan 
found that the denaturation curve was different 
from A. The velocity of the denaturation waft faster 
from the very beginning. The chosen opalescence x 
for B was reached in a much shorter time than A. 
The initial nephelometric value of B was naturally 
a little higher than A but msufficient to explain the 
course of the process. Further, it was found that the 
course of the denaturation ^ process is determined by 
tlie properties of tlic denatuBkted proteins tranafkred 
to the solutions of genuine globulin. When samples 
of A were taken out from a denaturatihg globulin 
solution at diff(Mrent times during the process and 
added to new solutions of genuine globulin (B), the 
curves indicating the deviaturation process of the B 
systems are foimd to be similar to tiw reaction going 
ou in A at the very moment of the transfer. When 
transferred from A at the beginning of the pmeeait 
the curve of B will be rather fiat j take out from A at 
the time wlien the speed of the process is veiy fast, the 
curve of B will rise immediatky veiy steely ; and 
if transferred at the end of the dixiatumtioh, the B . 
curve wUl ag^ begin very flat. 

From earUer work* on the binding of heparin to 
proteins, we know that basic groups appear during 
the denaturation of the protMxvs, groups which w^ 
not available before. By eliminatioh of some ^of the 
NHft groups by the addition to the genuine prot^ 
solutions of vety smaU amounts of fmmatdehyds^ or 
reducing the effect of the NH, groups by addition 6f 
s|nall amounts of alkali, the denaturation process 
may be either retarded or perfectly inhibited, Th^ 
facts ^ve further supj^rt for the assumption that 
certain amino-groups play an essential role in do- 
naturation. llierefore there seems to be no tetJ 
indication of being able to explain meolumism of 
denaturation by a> hitherto unverified proo^ of 
hydration or hydrolywia, as Bti|^||ested by Ch'jek and 
Martin*. ■ ^ \ ■ 

The protein mdeoule may t^tativeiy be regarded 
as an approximately spherical body ^Si^beo^/ 
Astbury*), of iwhicih the surfhee hmit of atoms and 
radioals plays an essentiia toh in the 
moleoule, , 7^^ siriJtetm^ of thb Isttfaoe 

be affectc^l % foixw excited 
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the ii3<^eeule* by the mirroiuidmg medium and 
by neighbouring molecuie» approat^hing a state 
of equilibrium depending aliM> on tiemperatvire. 
According to this picture, thc^ denaturation process 
may be explained in the following way. The ap¬ 
pearance on Uie anrfacM^ of the molecule of basic 
groups from its inUtrior may the (wnential r<»action 
in thi] denaturation. By such means, the inolecules 
react with each otlujr and form an irreversible 
reaction product whei^ihy even new pej)tide chains 
may arise. The same explanation would apply to 
the ap[>earanotf of the — Hil groups in denaturation. 
Further* it may be possible that the high temperature 
coiifficient ill tlie heat denaturation of proteins is due 
rather to steric changes of the inoltH^ulo than it) the 
more improbable explanation of a vt^ry largi^ eritituil 
ineroinent given as i3U|tH)0 culoritis*. 

AnnicuT Fisohkr, 

Biological Institute, 

Carlsls-rg Foundatioii, 
tV)j>enliagen. 

Feb. 0. 

* fWIirr, A„ Natuhk. 13S. 1075 (IW). 

*('lark. J. U., J. Oen. phytiol,, 19, Iftft (10.^5). 

" Eispher, A., JiUKfum. Z., OT, ub <10»6), 

* Utlfk. U., aiul Msftln, U. J., J, PhuttuU., 4», (IflKl). 

-*SvpaisTg, T., Kiilhiti Z,, u, 10 (10aO). 

^ A«thur>‘, W., nicktuiion, 8., and liailpy, K., /itwrApts. 99, 

2^51 (lOfl&i. 

Structures and Foitnulx of the Prussian Blues 
and Related Compounds 

Altholtu>i pruasuut him? has been known siru5t» 
1704, anti has long btsui an important pigment, its 
chemistry has iievt'r Ismoi satisOu^torily explaintsl. 
The wliolt' wnbjcet is surprisingly confused in sjiito 
of the largo volume of work which has bf*on published. 
Tlu» structures of pmasiaii blue and of sonui assoeiaUsl 
compounds have KM'ontly iH^en tlotonniimd at this 
CJornfiany’s Ardtwr Far^tory by X-ray analysis. The 
jK)wdor TOtdbtHl was uscxl. 


of all the ^kali metals and ammonium* with the 
exceptions of lithium and cmium, the atoms of which 
app^iar to bo too small and too large respectively to 
enter this lattice easily. It is |)Ossible tliat the small 
cubes not containing alkali may contain water 
muJocuIos. 

In ‘ruthenium pur|)le*^ the ferrous atom is 
replactHl by divalent rnthimium, H^re a similar 
chiss of compounds lias also boon shown to exist. 
The unit cube wlgt^ is 10^4 A. The formula is 
Fo'" H Ru' (CN),. 

The white ferrous-alkali ferrocyunideH* which are 
internes liato com[K)undH in tln^ prefiargtion of 
commercial blues, have botm shown to bt? y<'t 
another class of com{X>un(ls. The fonnula hero is 
PV R, Fo*^ (CN)e, whore R repi'osents Na, K, NH4, 
Rb or Cm. The structure of this stirios is again cubic, 
a ^ 5*1 A., and is closely relaUKl to that of the 
Prussian blues. Th(3 general outline is Uie samts but 
now all the iron atoms are ferrous, and all cuIh^s 
now contain an alkali atom (P^ig. I). 

The structure of Berlin green, the oxidation 
prcnluct of prussian blue, has also IxHJn determined. 
The formula is P'e'" (CN)«, namely, that of 

ferric ferricyanide. This structure also is very similar 
t*o that of Prussian blue; but here all the iron atoms 
are ferric, and there are no alkali atoms present 
(P’ig. 3). The unit cell is again 5*1 A., and it is possihit* 
that waU^r occurs in the small oulies. 

The ciijiriferricyanides, Ou*' R (C"N)t. are found 
to exist, and have tlie smne struotun^ as the prussian 
blues, with cupric copper replacing ferrous iron. 
The edge of the unit cube is heiv slightly less than 
10*2 A. 

These results have all been ohet^ked by chemical 
analysis. 

Tliese threl^ types of structim^ form an extn^iw'ly 
interesting series, as, starling with ferrous-alkali 
feri*ocyaui<le, Phis compound oxidises very easily 
to Prussian blue, whi(;h in turn may be oxidised to 



Flci. 2. FntMlan HIuk, 
R. l-V' [VgU- 
• r«trria. 

O »■ ft^rrouH. 
a » alkftll. 




Ill the oa«o of the blue, a cleiw of df^lnite 00m- 
pouiWis k sliowu to exist, the fbnnula bcniig P'o'" R Fe* 
(CK)„ wh^ R repttWimtiS an alkali nw^tal or ammonia. 
GonunettJial pigmeiita all t<ind to be of this tyjK^. The 
strueture ia embio, a 10*2 A., and i« illustrated in 
Fig, 3, Tbe iron atoms are arpange«l,forrou8 and ferric 
4tteriiataly* at tlie oomera of a cubic lattice of 5*1 A. 

^0 gmiqis lie in tJie edges of ilic^se 
Oubos. I^e alkali atoms occur at the centrew 
qi* al^mkic Hmoll oufooB, In this class ore compounds 


Horlin green. Thus, frmn a lattice of ferrous aloms 
link^Hl by ON groups, with an alkali atom at the centre 
of €»ach small culs> (F’ig. 1), alttirnaU> alkali atoms 
are removed and alit^^rtiate iron atoms bm^ome ferric 
on oxidation to prusHian blue (P^ig. 2), whilst on 
ftirther oxidation to Berlin green the w^maining alkali 
atoms ore removed and all tlie iron atoms IwM'urne 
ferric (P"ig. 3). Throughout all this, the sanw'? iron- 
cyanogen skeleton atructure remains, exoe}it for very 
slight ctianges in the Fo--Fe distonoeH, which alter 
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the lattioe spacing slightly, whilst the blue colour 
is formed and then destroyed again. A detailed 
account cannot be given here, but it may be stated 
that there is also a slight variation in lattioe spacing 
between members of each class, owing to the difter* 
encos in size of the alkali atoms* 

In addition, blues containing no alkali have been 
I>repared, and X-ray pliotographs show that the 
Fe*-CN skeleton structure is cubic; and similar to that 
already described, (a 10-2 A. approx.) Here it 
seems that additional iton, or iron in combination 
with a negative ion, can replace the alkedi metal. 
The water content of these blues is unusually high. 

The unoxidised analogues of these alkali-free blutu^ 
have a structure different from any described, 
and are at present under examination. The exact 
measurement of lattioe spacings, water contents, otc^ 
is now proceeding. It is hop^ tu jjublish this work 
elsewhere in more detail. 

Most of the analyses wore made in the (.omjwiy^s 
Jlyestuffs Laboratory at Blackley. 

J, F. Keooin. 

F. I). Milks. 

Laboratories, 

Im}>eria! Ohomical Industries Ltd., 

Ardeer, 

Ayrshirti. 

Feb. 29. 

' How<», J. Amer. Vhem. Soe., 18, 9S3 (1S06). 


The Ultra-Violet Spectrum of Haemoglobin 
Derivatives and Bile Pigment 

As a result of numerouK investigations of the 
ultra-violet spectrum of luemoglohin and its de¬ 
rivatives, the location of an absorption band in the 
region of 4100 A. has been established for these 
compounds. It appears to be due to the luem radical, 
and is indei)endent of the nature of the globin frocstion. 

The uHra-vioiet spectrum has been quantitatively 
investigated by me of a number of haemoglobin com¬ 
pounds which have all been prepared from ro- 
crystallised horse haemoglobin. Those investigated 
werfi; oxyhemoglobin, reduced hwmoglobin, neutral 
methtemoglobin, alkaline mothipmoglobin, carboxy- 
haunoglobin, a?id hsematin, alkaline haunatin (in 
a(iiuK>us and alcoholic solutions), reduced alkaline 
hicmatin, pyridine htcmochromogen, oxidised alkaline 
hamiatin j>yri<lino, piperidine haemochromogen atid 
ha^matoporphyrin. All show the characteristic band 
in the ivgion of 4100 A., although the position of the 
bond is slightly shifted in some of the oomiKmnds. 
The solvents also have a slight influenoe on the 
position of the nuiin band. However, its general form 
and p<wition apfxjars Centred at 4100 A. This band 
is obviously not influenced by the presence of the 
globin fraction os the hfemoglobin and htiematin 
Bjjectmm are quiU; Himilar. Nor does tbc iron in the 
ntolooule in any state of oxidatiem exert any effect 
sinoo btematoporphyrin, the iron-free derivative, lias 
essentially the same al>sorption spectrum a« hemo¬ 
globin. 

On the other hand, the ultra-violet absorption of 
pure bilirubin reveals a very different spectrum* 
There is no oharactoristic btod at 4100 A. but a 
rather indefinite absorption extending from 5000 A. 
to around 4300 A. 

Attempts to oorre^te the structure of the hiem 
radical its ultra-violet speotnim are not numerous* 


Holden and Hkikg^ postulate that the main absorption 
band la present oi^y when the pigment moleeules 
are widely separate or when the valencies of the 
iron atom are fully utilised* Cartoixily, solution of 
the pigments in different sedvents witli the resultant 
cliange in dispersion infiuences the spectrum of the 
hinm pi^nonts, but only to a slight degree, and does 
not explain the presence of the band as a character^ 
istic of the beam radical. It is impossible to cause 
the absorption band to du^pear by choiring the 
dispersion of the pigment. The only condition under 
which it will disappW is to convert the hsem nucleus 
into a Idle pigment which involves molecular re¬ 
arrangement. 

A study of our results leads to the hypothesis that 
the absfirptioo bond at 4100 A. in heem compounds 
is duo to the porphyrin ring system mode up of four 
substituted pyrrol nuclei. In the bilirubin, which 
is formed by the breakdown of the htem molecule, 
the jKirphypin ring system is opened into a straight 
chain of substituted pyrrol nuclei and the absorfitlon 
which is characteristic of the riiig system disappears. 

lnvi 3 stigation of the ultra-violet sjHwtruin of other 
bile pigments is being undertaken in order to confirm 
this hypothesis. 

G. A. Adams. 

Department of Biochemistry, 

University of Western Ontario, 

MfKiical School, 

London, Canada. 

B"eb. 6. 

« HoldOD, H, F.. luid Hlckn, C. B., AttH. J, Xxp. BiaT. and AM. 
Sci„ 10 , 210 ( 1022 ). 

Induced Radioactivity of Nickel and Tin 

In the course of an inYtMtigation, it was found 
desirablB to build Gfuger-Miiller oounknra with Hub- 
stonoes that arc not activated by neutron bombard¬ 
ment. From the list given by Formi^ and his coUab- 
orators, nickel and tin were Bclected as the most 
suitable elemcnits that do not become radioaotive 
when bombmded with neutrons. 

When such counters were filled with air and 
irradiaUHl with slow neutrons from a radon-beryllium 
source of about 100 me., they wore found to show 
considerable activity. The following half-life periods 
wort' found : 

Ni : 3h J. 10m. 

Sn : d: 2 ; 13^ ± 2. 

Hotblat^ reported very weak activity with a 20® 
period when nickel is bombarded with fast neutrOnB* 
He irradiated a thin nickel sheet with a radon- 
beryllium source of 40 mo. and found an initial 
activity of 1 ‘5 kicks a minute. With fiuit noutronn, 
we could, however, detect no activity either of nickel 
or of tin, even though sources up to 260 mo. wore 
enmloyod. 

The initial activity of a nickel counter of 2 ora. 
diameter, 15 cm, long and with wfdls 0*6 mm* thick 
waa about 60 kicks a minute above the aero count, 
of 40 a minute, when the irradiating source was about 
lOO me. strong* With a simflar source the initial 
activity of a tin counter of nearly the same dimm^one 
was atout 50 kicks a minute. 

To compare these activities with that of a known 
active element, a tube of cupperrhickel Olloy, th« 
copper content of which was Ohcmically analyaed a 
found to be 55 per cent, was made into a counierarid 
irradiat’d with slow heutrotm. ihtolldtieA 
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that ilio aictivitw of uiokol und tin 
ww of ^ order of ono hundredth of the very 
hifiMy water seni^tive (« 16) 6“ period of copper, 

it ueoame thus evident that the purity of the metals 
eniployed was of great importanoe. 

To ohewsk whethw the 180® period of nickel was 
n^ly different from 150® pejrioda of the neighbouring 
elemonte, cobalt and iront a steel counter was activated 
and its decay pori^>d measurtxl. The half-life thus 
dotorminod waa 154®. agreeing within the limits of 
precisian with tlie value given by Fermi and others. 
From a number of determinations made witJi thnxi 
different coimters. it st>emB fairly certain that the 
180® pwio<l of active nickel is really different from 
the periods of its neJghbourH. 

In the caa<i of tin, the isotopes (M&pahio of being 
activated are probably 112. 122 and 124, and their 
oombinod relative alnindanee is only 12*3 pt^r eemt. 
Therefore the real activity of tin ap})ears to be fairly 
strong. A rough estimation of tlie relative intensitU^ 
of the two kinds of activ^c nuclei showed that the 
tictivity with 18® period is twice as strong os that 
with 8® period. 

The efficiency of this method of building counters 
with the substances to studi^xi os compareri with 
that usually employei] was roughly estimahxi in the 
following way. A thin-walled (0*042 gm./cni.*) st/cel 
coruiter was itself activated and its activity measim^cl. 
Then a tightly fitting cylindrical steel foil of tlie sanw^ 
thickness aa the oounttn* wall was activated separately 
and its activity measured by putting it around the 
(jounter in the usual way. It was found that the 
efficiency was enhanced by a factor of about 4 when 
the couhtor itself was aciivatefl. 

R. Naidij. 

Btrkbeck College. 

London. E.C.4. 


* Fermi et «/.. Ptfm. Hoy. Soe,, A, m 522 {m&), 

• J. KottM. NAtTOS. 166. 515 (I6a5). 


Relation between Secondary Emission and 
Work Function 

Whkm the work function of a motal is varied by 
denasiting ou ite surface various amounts of a foreign 
substan^ (up to a compleie monatomic layer), the 
mtio of secondary emission to primary current is 
found to change in the same st^nse os the thermionic 
omission, but to a much loss degree. This diffenm<5e 
of behaviour is due to the fac?t that the secondaries 
are emitted with velocities much greats tlian tliose 
of tbecmally emitted electrons. 

A quantitative estimate of the effect of variations 
Of worn function on secondary enaission may bt^ made 
on basis of the known velocity distribution of 
seooib<ifl^ <dwtroos. ITsing Haworth’s data' for 
I have calculated the distribution of 
of mergy, assuming the 
secondly at iMi angle 6 to the normal* to 

be to tkxi 0. The calculation shows that 

fbr 4i6oci^arie8 W normal eftergies less tlum 6 
(a value which includes 52 per cent of 
tbet 1 ^ the numbtw N having normal 

enei^ gvCi^ U may he represented approxi¬ 
mate by Ihe Maxw^tlion formula 

the latter having the 
in dectron-yolts. 


This equation gives the number of wwondaries 
having sufficient normal energy to pass through a 
potential barrier, of magnittide U, futrallel to the 
surface. Since any change in the work function of a 
^ven emitter is equal to the correapondii^ change 
in the potential barrier at its Hurfooe, the equation 
should dfsscribe equally well the variation <if secondary 
emission with work function. 



FiCi. 1. Kelation betyreen sewndiuy omtokm lutcl work 
Ainctlon for molybdenum contaiamatod with iMrlum. 


I have measured tlje secondary emission (at a 
primary voltage of 300) from a molybdenum filament 
with diffew^nt degffH^ of barium surface contamina¬ 
tion. The corree})onding clumges of work function 
were derived from contact potential measurements 
with rcjHjxH^t to a clean timgst/cn fUament. Fig. 1, 
which gives the results obtained for the lower degrees 
of contamination, shows that the law deductxi above 
is accurately obeyinl. the value obtainCHl for b being 
0*067. which is in good agreement with the calciilatod 
value. 

A similar I'elationship has biKsn observed in the 
case of tungsten contaminatefl with oxygen, for 
which the secondary omission is loss than tliat of the 
clean metal. 

For atomically thick films. the above law was 
found to be inapplicable. This result might have 
been expected, smee in this case a proportion of the 
secondaries arise in the film itacilf, whereas in the 
calculation it was assumed tlmt the effect of the film 
was simply to modify the velocities of secondarios 
originating in the underlying metal. 

It is hoped that a detailed ocootmt of these experi¬ 
ments will be published in due course. 

L. E. G. TEBiA)Aa. 

Research Staff Of the M.O. Valve Co^. 

Beseotoh Laboratories of the 
Genercd Electrio Co., Ltd., 

Wembley, 


' n. J. Hsvdth. PAw* Hw.. 48, %(tS65), 
a# PArt. ix, 414 xmws). 
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Electron Emission of the Cathode of an Arc 

Ik the carbon- and tungsten-arc the electrons are 
ifi most cases emitted thennionically by the cnttiodo, 
while in the mercury-arc (with mercury cathode) the 
cathode cutTont in asstuned to be due to the emission 
of el<J<itronH from a cold cathode by the high field 
before the cathode (field current). This high field is 
generattnl by the s|)aoo charge of the positive ions 
flowing t<j the cathode. 

I think there is still another way in which the 
cathode of an arc may in some cases emit electroris. 
If the metallic cathode of an arc (for example* an 
iron- or coppor-arc) is* at least at some spots, coverml 
with a thin layer of an insulator (tlucknoss JO 
1(> ‘ cm.), a number of positive ions on the surface 
of the insulator can give a high field near the metal, 
which will emit clcctronH through the insulator (fi<^ld 
eummt) ; the electrons will enter the gas with a 
high velocity and only few of them will nHjombine 
with the ions on the surface. Tlie greater part of tlic 
cathode drop will be present on the insulator, and 
the ftotential diffimr^nce^ on th<' Hpa<io charge layer in 
the gas w’ill Ix' small, (It may bci that the break¬ 
down of tlie insulator causes the wondering of the 
cathode sjwt of an are in some coses.) 

This mechanism is analogous to the mechanism of 
a low current discljargo, discoverfKi by Gunther- 
Schulze and Friek(i‘, If a carbon cuilliodt? is cove«Hl 
with a thin layer of an insulator, a glow discharge 
without CriKikes’s dark sjxuHi is observed, called by 
these authors SpritzeMMun{/, The potential dif¬ 
ference on tlie discharge may much less than the 
normol values of the cathode drop of a glow dis¬ 
charge. The ('lections enter the gas with a velocity 
almost as groat os is due to the potential difference 
on th(' insulator, Tf the insulator is mount<Hl on a 
metal insioad of on cwlxm, little sparks are seem on 
tlie CHihodo. This difforemoe may be due to the lower 
electron concentration and the lower fitsld ournmt 
density in carbon, as compared with a metal. 

M, J. DKUyVKHTISVN. 

Natinirkundig I^aboraUirium, 

N. V. Philips' (iloeilamfxmfabriekcn, 

Eindhoven, Holland. 

Jan. b. 

> 2. Phtf*., m, m «tid 52 ) am ); es, 728 a»n). 


Dissociation of Strong Electrolytes in Concentrated 
Solutions 

In the previo\is work of one of the authors, it waa^ 
shown, by a study of the Roman offfwt, that while 
nitric acid* and sulphuric acid* progrixwivoly dis- 
Hociato with dilution, the nitrates* are complot»cly 
diHsociaUd at all eoncontrations. The study has now 
boon oxttmded to a largti numlnir of strong elwtro- 
Jytos, and the result^s obtained indicate the following 
g<meral cliaractcristios : 

(1) All the oxy-acids dissociate progrossivoly with 
increasing dilution, 

(2) The halogen acids, however, are completely 
dissociated even in concentrated solutions. 

(3) The aotd salts of the alkalis are completely 
digsociatod into the alkali ion and the acid radical, 
the further dissociation of the latter being jwogreesive. 

(4) All other salts of the alkalis and alkaline 
earths are completely dissociated evon in saturated 
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The explanation of the above results seems to bo 
simple on the basis of the olootronictlieory of valency. 
The alkali aiid the alkaline earth elements, being 
strongly clixitrovalent, have tlieir octet outer' olec-* 
tronic structures easily completed, so that the 
stability of both the anions and the cations is groat 
enough to prevent recombination of them into un- 
dissociated molecules. Thus, they ore able to exist 
independently in the completely dissociated condition 
cv(m in the crystalline state. In the state of solution, 
th<i dielectric constant of the solvent facilitates the 
further sojiaration of these ions, which are, therefons 
oomplottdy dissociattKl. 

The hydrogen utnm, however, is diffi^ront from the 
alkalis in that it is capable of forming Ixitli the 
eloctrovalent and covalent bonds. This dual jiropcrt y 
of hydrogen enables it to form t>oth typers of molecules 
with the anions, thc>se with th(^ eloctrovalent link 
wliich are compU^tely dissociated and others with tlu^ 
oova]<mt link whii'h aiv> in the undtSHociattHl con¬ 
dition. At every conismtration of th(^ (vl(x^tr^liyt(^ 
there is equilibrium between these two ty|>es of 
niolccukm. With deci*caHing conoentmtkm, this 
m|iiilibrium changes, the mohHniles with tlie covalent 
link changing t-o those with the electroi’alenfc link, 

Tlie cxcejitional behaviour of the halogen otdds 
rfimains to Ixi explain(id, Jt apjiears ]>r(>bable that 
the monovalent halogen ions, being more strongly 
eliM^trovalent than the anioiiB of the oxy-»(Mds, can 
form only olofdrovaJmt or a very weak (JOvalent 
bond with the hydrogen and hcncc arc compk^tiviy 
dissociated. The pn'sence of Ramon liruw due to the 
undissociated molecules in the gaseous and liqueficni 
state of these substances may be due t-o the u^eak 
covalent btmd botwoon the hydrogen and the halo¬ 
gens, which easily breaks up in th(*i presence of a 
solvent of high dielcx^tric constant. 

Thus, though for dilute solutions, Debye w«» able 
to assume complete dissociation of all strong elfnd/ro- 
lyUw, such a single generalisation docs not scorn t<; 
be possible for concentrated flolutions. While all 
(dectrovalent bonds in strong i'lcctrolytos Bre corn- 
fdct^^ly bn)k<m down even in c<inccnfcmt<xi solutions, 
covalent bonds, |x>Hsiblc only between thf3 anions and 
the hydrogen ion, cliango progressively into the 
eloctrovalent typo with dilution, which then Icarls to 
complete dissociation. 

T, HAMAKHtBRKA It AO. 

C, Samsabiva Rao, 

Andhm IJuivcrsity, 

Wultair. India. 

Jan. 16, 


' Prtft. Hity, A, 187, 279 (4»3D>. 

• imi. j. k m nmi 
*Pr(*e, Hop. A, 144, 159 (1934>. 


Exhibition of 'Autogenous' and 'Stenogamous' 
Characteristics by TfmbMia suhochrea, Edwards . 

(Diptera^ CuHcidie) 

Or the various Idiosyncraaiei^i of mo^quitoos, h»ytng 
fertile eggs without a previous meal of blocxi fauto^ 
gony) and mating within very small cages (stenogarm^) 
arc among the most uhusiiaJ. Exhibittons' of iiho 
former peculiarity have hitlwirto bmn prOvicUigl exr 
cluaively by different ‘strains' of the mosqidto whMi 
Koubaud Itas nmed Var. 

but for Vhich (a« mwionsly advp^te 

adoption 6f a differaht spooiiio napie*, The 
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p0ouliArity‘^t(!inagam —10 knovm to be a oharacter- 
igtio of the above-mentioned species and also of two 
oth03rB^ namdly^ aegypti and Anophthe maculi- 

pmni6 var. <Uropafmi9. 

The following obaervationa recently recorded in onr 
laboratory in regard to the mosiiuito Theobaldia 
ituhoehiWf Edward, appear to be worthy of note. 
It may be mentioned that, in Great Britain. T. 
s^hoehfW is one of the rarer species, having tjio far 
been recorded from eight localities only. These are 
Karl'fi Ckmrt ^London), Hay ling Island (Hants). Hnll 
(Yor^), Isle of Sheppey (Kent), Letchworth (Herts), 
Hrustin§^n (Sussex), t^uthampton (Hants) and 
Studlam (Dorset)* 

On February 1 and 15 last* we collected thjid- 
instar larvaa of T, aubocihrea in a brackish pond at 
Haylixig Island, These larvae (together with some of 
the water from the pond) were placed in the lower 
cylinder of a Mosoon incubator; the upper cylinder 
of which (wherein the hatched •out adults forgather) 
has a volume of about 600 c,c. By the en<l of 
February there were six adults (five males and one 
female) in the upper cylinder. No meal of blood was 
given, to the female. 

On the morning of March 7 we found an egg-raft 
on the surface of the water in the lowei- cylinder. 
This raft was composed of 153 eggs, all but four of 
which hatched into larvtn during the afternoon of 
March 10, 

These observations indicate that Theobaldia, mh- 
ockrea is both autogenous and stonogonious. 

John F. Marshalu. 

J. Staley. 

Britii^ Mosquito Control Institute, 

Haylii^ Island. Hants, 

.March 14. 

* K. Houbatid. Ann. 8ci, wU.. (10). 16, 6 (WMi), 

^ J. ¥7 Manhall and S. Staley, Katcrs, 196. 641 


Transference of a Mite from Cyclamen to 
Strawberry 

Ok ND\^mbor 21, 1936, a number of ryi-lamen 
flowers wore receivtsd from a nursery near Exeter, 
and Were found to be heavily infested with Tarso- 
netima paUidua, Banks* which was caus^ injury 
typical of that ponnally associated with infestation 
by this mite, A few of those flowers were placed on 
the Crown of a strawberry plant, which was kept in 
the laboratory. By the beginning of January 1935, 
the young leaves of this plant were showing symptoms 
typical of T^raanemua damage. The plant was 
examined on January 7, and mites were seen to bt» 
plenty between the folds of the young lea\^es. A 
more critical examination on January 9 resulted in 
the discovery of adult mites inside the crown as well 
as on the yo\xag Wves. 

BiHng and dmith^ have recently foimd that 
Banks, and T. Jragarim, 2imm.. 
^ synonyxdous. Under the former name, the mite 
a |>est of cyclamen, begonia, etc., botli on the 
Continent, in America and in England, Under the 
lal^ nemo it has bom regarded as a pest of straw- 
beriy only* this is 6ne of the few outbreaks of T, 
pn oyclarnen that has been reported in 
Great Britain for some years* though the mites 
very common on cyclamen 
aia jptpwn Commercially under glass, 

p&Uidua from strawberry to 
and raspberry has been attempted 


by Massoe’ without success. Ewing and Hmith* 
recently established mites from sttrawberry on 
plants of Cydament Ddphinitm, SamtpaiUia and 
Aohyrmithea, 

The present small experiment is believed to be the 
first successful demonstration of the ability of the 
mite to transfer from cyclamen to strawlierry. 

D. O. Boyd. 

University. W. E. H. Hodson. 

Beading. 

Feb. 12* 

' £viiut. U. K., and Smith. F. F.. ‘*Tbe Etitopeau TaiBoii«m&d 
Strawberry MIto Identical with the American Cyclamen Mltc'"*. Ppoc. 
Efii. Soe. Wath., 66, No. 8-0, 267-268 (1036). 

* Kaseee. A. M., *'Further otmervatlon* on the Btmwberry Taiaoue- 
mld mte (TarMMmiM /ra^rioe Ztmm.)". Ann. Hep. KaDt Hailing 
He«. SU. 10»2. 20, pp. 117-lSl (1083). 

‘ Uaesee, A. M.. “^me Injurious and Benefloial Hites and Insects 
on Top and Soft Fruits”, J. Pomoi. and Port, Sci.^ M. No. 2, 106- 
120 (1032). 


A Nutritional Deficiency causing Gizzard Erosions 
in Chicks 

It bos been demonstrabod by Dam^* and by us*.* 
that a dietary disease of chicks, in which the blood 
fails to clot in normal time and in wliioli oxtonaivo 
hiemorrhage develops, is due to the lack of a new 
fat-soluble vitamin. Extensive erosion of the gizzard 
lining has lioen commonly noted in these investiga¬ 
tions^.*.*.*, but the occurrence of this latter dis¬ 
order has not Ix^m closely (correlated with incidence 
of the haimorrhagic disclose. Gizzard erosion has been 
frequently found in chickens given the usual practical 
diets*. Such erosions have also been observed at 
this lal>oratory in embryos in late incubation stages 
and in day-old chicks. On the other hand, the 
liffimorrhagic syndrome lias not been reported in 
chickens reared under pra<^tical conditions, In view 
of these facts, we have investigated gizzard (srosion 
with the object of detormining whether it is a true 
portion of the hsainorrhagic syndrome or a separate 
disease not (jaused by deficiency of the anti- 
hesmorrhagto vitamin. 

It was found that high levels of a liexano extract 
of dried kale or dried alfalfa caused on alleviation of 
gizzard erosion. Quantities of these extracts equiva¬ 
lent to one fourth per cent of dried substance wore 
adequab) in preventing deficiency of the anti- 
haemorrhagic vitamin, and were shown by assay to 
be of nearly equal potency in this respect. However, 
the quantity of alfalfa extract required to prevent 
or euro gizzard erosion was about a lumdred times 
the adequate anti-hscmorrhagic dosage, while the 
quantity of kalo extract required was about twenty 
times the adequate anti-hasmorrhagic dosage. It was 
thus shown that the anti-gizzard-erosion activity of 
these extracts was not proportional to their anti- 
lunmorrhagic activity. 

Afterwa^s, it was found that the non-saponifiable 
fraction of these extracts exerted no appreciable 
effect on gizzard erosion when fed at levels up to the 
equivalent of 40 per cent of dried substonoe, although 
those levels provided mosaivo dosages of the anti- 
hiemorrhagio vitamin. Tests were then conducted 
with both the saponifiable and t^e non-saponifiable 
fractions of kale lipids and it was found that the 
anti-gizzard erosion activity was localised in the 
saponifiable fraction. 

Other dietary supplements tested for ^tency in 
prevention of gizz^ erosion and found negative 
were ood liver oil 5 per cent, wh^t germ oil 5 per oent» 
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OTAnge oil 0-6 per cent, fre«h yellow cAirots orf. lib^^ 
fresh lemon juice 2 c.c. orally per bird per day, liver 
extract equivalent to 170 per cent, ogg yolk and egg 
white, alfalfa ash equivalent to 2i5 per cent, glycerine 
4 per cent, cotton pulp 5 per cent and aand 10 per 
cent. Thus it was shown that copious amounts of 
the known vitamins, including the anti-hsemorrhagic 
vitamin, w^ere without influence on gizzard erosion. 

Gizzard erosion is not a portion of the hsemor- 
rhagic syndrome, but is a separate deficiency 
disease which may bo oorroott^d by a new fat-soluble 
factor found in the saponifiable fraction and probably 
vitamin in Nature. Studies on this anti-gizzaix^l- 
erosion factor are being contimied. 

H. J. ALMQriST. 

K, L. K. STOKSTAD. 

Division of Poultry Husbandry, 

University of California, 

Berkeley. 

' Dam, M., Natceh, 135, 652 (1936). 

“ Dam, a., JJiorAiw. J., 89, 1273 (1935). 

* Aluiquist, H. J., and Stokfttad, E. L. R., Natuek. 185. 31 (19.35). 

* AhnqiiUt, H. J., and Stokstiui, E. L. R., */. Biol, Chom., Ill, 10.3 
(1936). 

* Junglierr, E., (*ffnn. Affr. Exj>, Sta. Bui., 202, 52 (1935). 


Humic Composts and Inorganic Fertilisers 

Sib Albert Howard's lecture l)efore the Royal 
Society of Arte on November 14 last on *'The Manu¬ 
facture of Humus by the Indore Process" has been 
followed by several inquiries as to the attitude of 
the Indore Institute of Plant Industry towards the 
question of the comparative value to crops of in¬ 
organic fertilisers and composts. It therefore seems 
desirable to define that attitude by a definite and 
public statement. 

Regarding the maintenance of soil organic matter 
at its optumim level as one of the aims of soil manage¬ 
ment, we consider this con generally bo best achieved 
by the use of humic composts, These arc easily and 
cheaply made from organic wastes on farms and 
plantations by a judicious application of the funda¬ 
mental principles underlying theu* aerobic decom¬ 
position. Such humic composte will naturally contain 
some plant nutrients, which should bo conserved so 
far as is comf>atible with a high yield of humified 
material, which it is tho prime function of composts 
to .supply. 

Table 1. Yield of green fodder (total of throe oattlag»). I.uoerac. 

Well-rotted dung Municipal 

mannre cornpoet WoU-rotted 

Yield (N «« o ;J7] per (N 0-44 per dung nian- 
cont: - cent; BbO* «* ure (10 

0-69 iM^r cent). 1 ‘27 per cent). oarta/acro) 

-Super (762 

CafUi Iter aero Carte per atjre Ib./aore). 

10 20 30 20 ^0 ^ 

j Miifi. per acre 387 j 411 j 429 351 405 470 429 

P < U OG ; significant difference 78. 

Under certain conditions crops may respond te 
nutrients contained in composts equally well or better 
than to those in inorganic fertilisers (Table 1). Under 
other conditions it may ha otherwise, but it seems 
that for the most efficient utilisation of added in¬ 
organic nutrients a certain level of soil organic matter 
content—which may or may not bo found in a given 
soil —^18 necessary for each crop. This is illustrated by 
the following pot-culture results on cotton. Such 
pot-culture results have boon confirmed by field 
trials on several crops. 


TmW 2. Held of need cotton («m. per plant). Pot cuitaw exveriiWAt 
1934 - 35 . 


Nutrlento 

No trestmeot 

fndon 1) 
Compost 

No tiestment €ompo»t 

Nil 

8 5 

1 i-» 

2‘S 

5'3 

S 

4'K 

U-0 

3-2 

18*0 

r j 

10-7 

6-8 

2-7 

8-3 

K i 

7-7 

I 19‘2 

2 3 

9 9 

N, P 1 

16 -6 

i IS-7 

16 2 

14-7 

N, K 

IS-8 

t 18-7 

8*9 

i:^ 4 


____1_L. 


P < O’Ol ; algnlffoant difference « S’4, 

Ratrci of manurea uaed pot ktlognun of aoU. 

Compoet; to gupply 200 mgm. of N. 

N, K,B: „ of each. 

Hence, in our view, huniio composte do not 
necessarily compete with inorganic fortilkers ; ratlier 
they are complementary to each other, 

Y. D. Wad. 

F. K. Jacksox. 

Institute of Plant Industry, 

Indore, India. 

Feb, 12. 


The Nature of Light 

Sir j. j. Thomson* has suggestctl that a photon 
is a finite, harmonic train of circular lines of electric 
force originating when an electron in a radiating atom 
falls from one energy-level to another. Such circular 
lines of force would move at right angles to their 
planes, and their centres would travel along a straight 
line wqth the velocity of light. If a sot of electro¬ 
magnetic waves of the kind suggested could exist, 
the enorgj' in any wave-front could be concentrated 
around the axis of propagation, so that the radiation 
could be confined within a cylindrical pencil and 
would not be dissipated through space. The ‘photon* 
would therefore travel unchongod without loss of 
energy. 

It seems to be quite impossible, however, that the 
solutions of Maxweirw equations propounded by 
Thomson can exist in any reasonable medium. 

The electric intensity of the circular lines of foriie 
obeys an expression of the form Q ^ Ap J?/p, 
where A and B are constants and p is the usual 
radius vector of cylindrical co-ordinates. To satisfy 
conditions of finitenesa, there must exist an un¬ 
pleasantly arbitrary value of p (*= a), such that 

^ D when p < a and A 0 when p > a* Out¬ 
side this ‘core* of radius a, the magnetic vector, 
parallel to the axis of propagation, vanishes, and 
there is no radial flow of eneigy. Inside the ‘core*, 
howevor^ y is finite and constant, and there is a 
radial flow of energy, which, presumably, would have 
to bo dissipated at the mathematioal surface, p a. 
This difficulty, of course, is to be traced foa-dc to the 
fact that, although Thomson has made the tangential 
electric vector continuous in crossing the arbitrary 
interface, he has not satisfied the conrinuity condition 
for the tangential magnetic vector at the same bound¬ 
ary. This last condition can be complied with only 
if A 0, As a consequence, Q can be finite every¬ 
where only if it vanishes everywhwe. 

Such cylindrical wuve-trains con exist therefore 
only if, imbedded in the propagating medium, 
is a perfectly conducting surface at p 

C* Hurst, 

Jesus College, 

Oxford, 

Feb. 14* 

Katois, 187, m (Beb. 8, IMfl). 
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Effect of Liunar Eclipse On the Ionosphere 

Fob tinie wo have boon otiulymg the variation 
of of the different layera of the ionosphorti at 

different lioum of Uieday and night by the well-known 
group^retardation method. The technique of Breit 
and Tuve^, with the later improvemeiitB ftuggcBttMi 
by Appleton and Builder*, has been adopted for 
editing short radio imlaee from on aerial system of 
half-wave Hertauan hohs^ontal dipolo typo, fed by a 
Lecher syatcan. The receiver with the recording 
system of cathode ray oscillograph is located at a 
distance of about 1 km. from the transmitter. It 
may be mentioned that the average equivalent hoiglit 
of til© Kennelly-Heaviside, or E layer, is found to bo 
lOO km., add that of the Apple^ton, or F layer, about 
27(» km. The observations liave been taken with 
wttv^ee having frequency of 3*8 megacycles per second. 

During the lunar eeli(>s6 of January 1936, a 
whole-night observation showed that the et^hoes 


from the F layer, which were prominent before the 
eclipse, became substantially feeble during the 
totality between the hours 2330 and 2364 
The reflected waves regained their former strength 
after the eclipse. This obs4>rvation indioatef^ that the 
moon has also some contributory effect in changing 
the ionisation of the upper atmosphere. The ion* 
content becomes appreciably minimised during the 
absence of the moon. This presumably’ may be due 
to the presence of ultra-violet wax es which appear 
in the lunar spectrum*. 

S. S. Banigrjhk, 

B. N. SiNuft. 

Physic!S Laboratory, 

Benares Hmdvi University, 

Benares, India. 

Jan. 27. 

* Broit aud Tiive, Phyg. Iter., 28, 554 

‘Arvplrton und Biilldrr, Natttre, X27, «70 (Juue 27, I93t), 

• XlauKou and HuUMirt, Phyg, nrt.., 87, 477 


Points from Foregoing Letters 


Thic results of rescamh on the carbon dioxide 
content of air under various conditions* carried out 
iminodiatoly prior to his death by Prof. J. S. Haldane, 
together with Dr, K. H. Makgill, are outlined by* 
Prof. J. B. S. Haldane. The influenct^ of height 
alwve ground, vegetation, seasons, soil, sea, city 
surroimdings, etc., is indicated. The siinplicity an<l 
rapidity of the method devised may* render it useful 
in other flehla, for example, for distinguishing, in 
moh^orologioal obm'rvations, bt^tween bcKlies of air 
of different origin. 

Dr. Albert Fischer (bids tliat by transferring a 
few drops of a solution (A) of serum globulin (at 
70° C.), in process of coagulation, to a frosli solution 
{B) of the same substance, the rate of inductMl 
coagulation in (B) depends upon the rat© in (A) at 
the moment of transfer. From tho retarding 
of alkali, he infers that such chain reactions, loading 
to tho denaturation of proteins, may be explained by 
the appearance of radicals (—KH*, — SH) on tlie 
surface of the spherical protein molecules. 

Diafi^ms showing tho atomic arrangements in 
cryataTiine powders of prussian blue and related pig- 
mente, as deduced from X-ray investigations, are 
subitiitted by J. F. Keggin and F. D. Miles, 

Absorption of light by several of the com¬ 
pounds of haamoglobin <red pigment of the Wood) 
has been investigated by G. A. Adams. Tliese 
Kubstaolcee show a common absorption point in the 
region of 4100 A., which is apparently^ due to the 
jMirphytin mg system in 'hjem* (a basic compound 
the hydroeliloride of which is huemin, a bluish-black 
decomposition product of luemoglobin). 

By using Gei^r-Miiller ooimters (for counting 
ionising partioiesy with walls made of nickel and of 
tin, and irradiating them with glow neutrons, R. 
Naidu Unds that induced radioactive substanocB are 
produced* In tho caa© of nickel, the half-life is three 
hours* white in the ease of tin two half-x>eriodB of 
8 and 13 minutes respectively arc observ'ed. 

The secondary emission of molybdenum with 
varkms amoimts badom surface contamination 
haa been studied by L* 0* Treloor. A definite 
has W established between secondary 


emiBsion and work function, provided that the 
contamination is not more than one atom thick. 

A new jwssible way in wJiich electrons can escape 
from tho t>athode of an arc is indicated by^ Dr. M. J. 
Druy^veeteym ; if the cathode is covered with a very' 
thin layer of an insulating substance, tho numlM?r of 
positive ions on its surface can produce a high field 
which will enable electrons to ©scape from the inelal. 
and jjonetrate through this insulator into the gas 
with a high velocity*, without rt*combining with tho 
ifais on the surface. 

According to Drs. T. Ramakrishna Kao and 
Saml>asiva Rao, a study* of tJu^ Raman effect in 
strong electrolytes suggests that, while all molecules 
with electro valent bonds are completely dissociated 
even in highly concentrated solutions, those with 
eovalent bonds (possible only' between the iinion and 
tho hy'drogon ion) change progressively with dilution 
into tho electro valent ty]>e and thus towards com¬ 
plete dissociation. 

John F. Marshall and J. Staley report observations 
on tho mosijuito Theobdldia mbocJma which indicate 
that this species possosscH the rarx* cliaracteristics of 
mating within small cages and laying fertile eggs with¬ 
out a pn*vi(nis meal of bloofl. 

A c*iso of transferoiuK' of the mite, Tar^onemus 
qyaUidtiS, fi'om cyclamen to a strawbei-ry^ }3lant is 
report<^d by^ D. O. Boyd and W. E. H. Hodim. 

Tho existence in the fat-soluble extract of kale or 
alfalfa of a new vitamin the absence of which leads 
to gizzard erosion in chicks, is indicated by experi¬ 
ments reported by H. J. Almquiat and E. L. K. 
Stokstad. The authors show that the needed dietary- 
factor i« distinct from that responsible for the pre- 
vmtion of haemorrhage in chicks. 

Y. D. Wad and F. K. Jackson of tho Institute of 
Plant Industry, Indore, show that humic composts and 
inorgai:iio fertilisers should be regarded as comple¬ 
mentary to each other and not neoeasorily oompetiug. 
For the most efficient use of inorganic nutiiontss, soil 
organic matter must be in proper condition and must 
rt)ach a certain level. If the necessary^ amount, which 
varies ■with the crop, is not present, humic composts 
may be employed to adjust the level. 
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Research Items 


Origin of Ironjin Antiquity 

In Antiquity for March under the title “The Coming 
of Iron’’, Mr. G. A. Wairwright reviews in i^ome 
detail the recorded flndB of early oxamplee of iron, 
and on this evidence offers suggestions os to the 
source of this metal in antiquity. The most ancient 
pieces of iron known are the beads from Gerzah, 
some fifty miles south of C’airo, which were found by 
himself. These arc dated at about 36(>0 n.c. 8ir 
Leonard Woolley fo\md some fragments of iron in 
the Royal Tombs at Ur, which are dated at 30()0 b.o. 
but may possibly bt> so early as 3500 B.c. Tlieae 
two specimens of early iron contain 7*5 per cent and 
10'9 per cent of nickel respectively and are, thert^fore, 
meteoric. All early iron was formerly held to be 
meteoric ; but Dfich’s analysis of the fragment 
with a bron7>e dagger handle found by Frankfort at 
Tel Asmar in Mesopotamia showed that smelted 
iron was in use in 2800 B.o. The celestial origin of 
the rarely occurring iron in early Egypt is recognised 
by the addition of the epithet “from the sky” added 
after the fourteenth century b.o,, when smelted iron 
had been introduced. Egypt actually was the last 
of the countries of the Bast to receive iron, and then 
only under the intensification of influences from the 
north. In Mesopotamia iron was as rare as in Egypt 
until 1100 B.c. In Asia Minor from the twentieth 
century onward iron was used regularly* and from 
the fifteenth century Asia Minor, northern Syria and 
north-west Mesopotamia oxfiorteci iron objects ; 
while it was clearly the wanderings of the Asianic 
tribes which brought iron to Palestine in the four¬ 
teenth and thirt/centh centuries. By 1100 B,0. Assyria, 
Carohemish, Cyprufi, Greece and the i®geaii wore 
entering the iron age ; while in the eighth century 
Sargan hod in store one Imndred and fifty tons of inm, 
of which the ingots resemble in their curious shape 
those which two hundred years later wore entering 
Germany and prance with the La T^ne culture. 

Development of the Kidney in the Frog 

AnTHOuoH much work has been carried out on 
the development of the urino-gonital system of Baw^ 
tho story was incomplete in certain respects and in 
particular in regard to tlio post-nietamorphic changes 
in the male. Those of the female arc clearer since 
there is not the same close anatomical connexion 
Iwstween the urinary and genital ducts. P. Gray 
(Quart. J. Mic.ro. Scu, 78* Ft. Ill; 1936) has filled 
in this gap and helped to disperse some of the pre¬ 
vious misconceptions. Part of the confusion that 
exists in earlier accounts is duo to the failure to 
recagnise that in the adult three different regions are 
represented in the kidney. At metamorphosis* only 
the anterior and middle regions are present* and these 
ore characterised inter tdia by tho possession of 
straight tubes running transversely. The first one 
or two of these are ooncomod with the passage of 
8i>enns* the next three or four cany both sperms 
and exeretoiy products. Behind these are ab<mt 
six tubes* originally straight but afterwords 
becoming bent* which only serve to carry urine. In 
the poaferior region* which begins to dififorentiate at 
the beginning of the second year* there are no straight 


tubes and it has no genital function. Kidney and 
genital ridge are coimected by a sheet of blastema, 
This sheet breaks up into a number of strands, the 
rudiments of the vosa ofierantia. In the second year 
the vasa run from the kidney, within which they arc 
connected with a strand of blastema representing 
Bidder's canal* to tho testis, The semm^ vosicle* 
arc developed from a group of from four to six clumps 
of kidney blastema cells near file posterior end of the 
archinephrio duct. It is not until the third year that 
these develop into the coiled tubes oiiaracteristic^ of 
the adult. The author suggests that they may 
represent the remains of on ancestral ki<lney 
specialised for sperm storage. 

The European Corn Borer in North America 

This insect is the larva of the moth Pyrausia 
nvhilialiB which was first discovered in the United 
States in 1917. It most probably was accidentally 
imported with broom-conx from Hungary or Italy, 
and hod already been in tho United Stat^ for some 
years before being detected. The results of sixtoii'n 
years’ investigation have shown that it is one of the 
most injurious plant pests that have invaded that 
ooimtiy’. According to the aoconmt given by Mr. D* J. 
Oaffrey in the U.8. Farmers' BuUetin, No, 15i8 
(n^vised August 1936)* a total area of about 266*000 
square miles were infested by this pest at the end 
of 1934* while it has also invaded a laige area in 
eastern Canada. Bo far* it does not appear to have 
extended farther west than the great lakes* while its 
eastward range reaches to New England and Long 
Island, N.Y, While com (maize) is ite chief host, it 
also attacks various wild and cultivated plants. 
Control by biological means is a scheme the possi¬ 
bilities of which are being fully explored; some 
millions of parasites fVom Europe and the Orient have 
been liberated and certain of these are now estab¬ 
lished over limited areas. Whether blologio«d o<mtrol 
will prove effective to an economic degree is unoertain* 
and several years* at least* must o&pse before any 
judgment can be formed. Control by cultural methods 
i«, however, effective and con be achieved by utilising 
or destroyi^ all parts of infested plants oa<?h year 
before the insects develop from the borer stage into 
the moths, 

Anomura of the Dutch East Indies 

Db. I. OoBDOK has described the Anomura (ex¬ 
cluding Paguridea) from the Butch East Indies 
{R4auJtate Soiontiflques du X'oyage aux Ipdes Orient- 
ales N^rlandaises de LL^A,I&. le Prince et la 
Frincceee Leopold do Belgique. Minyoi/reB du MuMe 
Boyal d^Biatoire NcUureUe de Hors B&ies. 

S, faaoioule 17, 1936), There are only a few of these* 
end all belong tt known species of Qala$hm, Petro- 
lieihest PctchyAeke^ PorceUum* Polyon^x and J^em^ss. 
It is, however* a satisfaction to have further iWcords 
of little«*knowiL forms which usually differ sUghtiy 
fipom the original descr^ohs* notably 
ujgUme conso&r^* de which haa peculiar 

feathered setse op the dctrsal surface of and 

eye^stalks, not present in the type spetMehS/ 

|>ap£i? is ilhtstrsated wH 
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Aipiple Rootstock Studies 

A jrm’XiOBii stage haa been reached in the intensive 
survey of apple rootstoohe initiated by R. G, Hatton 
at East Mailing Besearoh Station sixteen years 
ago. The applee then planted showed early indica¬ 
tions of differential induenoe of stooka on the vigour 
of the aoiona, axkl subsequent reports showed the 
pOaaibility of grouping the stocks according as their 
inffuence was relatively dwardng or invigorating. 
The latest report (*/* Potn, and Hort 8ci,f 13» 4, 2^3 ; 
1035) shows that whilst certain rearrangements in 
the order of stock influence have ocourred since the 
1928 records were published, the main result is an 
accentuation of the original differences. The several 
(criteria of vigour adopted, namely, total wood 
growth^ thickness of trunk, height and spread of 
branches, and total wei^t of tree, give substantially 
similar resulte. Stocks Mix and Mxu are consistently 
the most dwarfing and most vigorous respectively, 
and certain stoclu of intermediate vigour give the 
same relative order with differont scions. Data 
obtained by other workers at East Mailing have 
shown that the ratio by weight of tops to roots 
remains coiustant for a scion on different stocks, 
though the actual weights vary. A review of the 
work of other investigators indicates that storage 
qualities and chemical composition of fruits may bo 
influenced by rootstock, resistance to certain 
dis^^ases does not seem to be transmitted from stock to 
scion. Hatton attaches but little siguifluance to the in¬ 
fluence of scion on stock, but this aspect of the probk^m 
is not witliout importanctJ, and muoli work romaim to 
be done before tlie obscure relationship between theso 
two parts of an apple tree is thoroughly understood. 

Trachyte and Olivine-Basalt Associations 

A ooNTBiBtmoN to petrogenesis of considerable 
interest is made by A. B. Edwaixls in tlie course of 
an investigation of the association of trachyte w^ith 
olivina-basalt in the Tertiaiy igneous provinces of 
Victoria, Kerguelen Island, and Otago, New Zealand 
(Proc, Roy. Soc. Victoria, 48, 13 ; 1936). It is con¬ 
cluded that the association in these throe areas 
supports the hypothesis that alkaline rocks are the 
normal product of differentiation of on olivine-basaltic 
magma, so long as there is no imdue contamination 
by contemporary ayntoxis. The factors controlling 
differentiation are sumraarised as (a) chemical com¬ 
position of the primary magma, acting through the 
type of pyroxene that crystallises; ( 6 ) the growth 
of Cupol^like extensions alwvo the main reservoir, 
permitting the accumulation of alkaline magma in 
localised bodies; and (c) the oxidising conditions 
ushered in by gas-streaming during extrusion, and 
the transport of aodie material accomplished by such 
streaming. In the absence of an immediately onte- 
o^bnt orogeny, such alkaline rooks can develop in a oou • 
tinenikl kimic x^on as readily as in an oceanic region ; 
but conditions attending orogenesis favour larf^-scele 
assimilatiotn of argUlaoeoua and sflioeous sediments, 
with production of andesitic typt^. 

Hsithquakf of Hovtmber z, 1095 

Ws hav^ from Mr. E. A. Hodgson of the 

Ottawa Observato^ a copy of his preliminary report 
on this important earthquake, ^m the records 
obiaihi^/^ ne^bOurhig stations, the c^i- 

In tot, 40® 47' K 4 , long. 

4' WW fodr miles north-north-east of 

and the focus is believed to be 


at a depth of about 125 miles. One result of this 
groat depth is the largo area of more than 500,000 
square imles over which the shock was felt. Soon 
after the earthquake, Mr. Hodgson spent a month 
in the district around the epicentre. No fissures in 
bed rook wore dotooted at any point; but^ib was 
found that the rails on the line from Kipawa to 
Dozois had shifted between points a few miles to the 
east and north of the epicentre. 

Vision 

The re\ iew" of recent progress in our knowledge 
of the underlying prooessae of vision which Dr. R. 
Granit of the University of Etolsingfois contributed 
to vol. 70 of the Finsha l/dkaresaUBka^eta Handtmgar 
has now been made available to a wider circle by 
appearing in German in vol. 14 of Ada Ophtdlmo- 
logica (Copenhagen : Levin und Munksgaard, 1936). 
Ill his review he insists on the importance of con¬ 
sidering visual processes as a part of the physiology 
of the central nerv^ous system. At points of the 
optical system wdiore two or more paths for the 
impuls«^ converge, inU^raction is possible, which may 
lead to summation or inhibition. He believes that 
future progress will be based on the duplication 
theory, according to which for small intensities of light 
the rods of the retina an^ the receivers and at high 
intensities the cones. He points out the fertility of the 
flicker methoii of illumination for investigating the 
properties of the retina and gives the results of observa¬ 
tions, many of which he has carried out himself, on the 
frequency of the intermittent illumination at which 
the sensation becomes one of continuous light. He 
finds tliat this frequency increases with the logaritlun 
of the intensity of the light, and with the logarithm 
of the area of tho rt^tina over which it is spread. 

Theory of the Geometric Object 

This w<w the title of a lecture given by Prof. J. A. 
Schouten, of Delft, at King’s College, London, on 
Moroli 17, Tho idea of a ‘geometric object’ was first 
intn>du(*fHl by Klein in 19()9. Since the discovery of 
pseudo-parallel ism in 1917, several definitions have 
been given by Veblon, Whitehf:iad, Schouten and 
othoi'w. but none of these' dofinitions was quite satis¬ 
factory. Since the Moscow Congress on Vector and 
Tensor Analysis in 1934, Wundlioilor, together with 
Schouten and Van Dantzig, have carried on a furthoi- 
investigation of this problem. They have discovered 
that the lock of rigour in the old definitions wa« 
due to tho fact that no ac<!Ount liad been taken of 
the two fiwpeots of a goomotric object, tho functional 
and tho componental. Correaj>ouding to these two 
points of view they have introduced the following 
definitiouB ; (1) A fmcrogeotnetric object is one whose 
transformed 'determining functions’ are functionals 
of the old determining functions and of the trans¬ 
formation fhnotionfl, (2) A microgeotnoiric object is 
one whoso transformed components ore functionals 
of the old components at aams point, and tlie 
transformation functions* Every microgeometric 
object is maorogcometric, but tho convorso does not 
hold. By taking a one-dimensional space and the 
aflino group of transformations, on example has been 
constructed of a maoro^ometrio object which is not 
microgcyometric. Such Ejects, however, soorcely over 
occur, since objects occurring in goomeifiry are nearly 
always of a distinct finite ol^, as defined by Veblen 
and Whitehead, and when this is the case, the objects 
can be eassdly ‘completed’ into micrdgeometric objects, 
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Phase Variation in Grasshoppers 


^T^HK family Acridiitla^ includes the so-called 

A ‘short-homed ’ grasahopperfl and locusts. Locusts 
are, in fact, (^rasahopjmrs showing special behaviour : 
they differ from other members of their family on 
account of their Itabit, under suitable ecological 
conditions, of becoming predominantly gregarious, 
and migrating considerable distance's in large 
swarms. 

In 1921, B. P. UvaroA' formulat(i>d the theory that 
locusts occur in two forms or phases, hitherto regaitled 
as separate species. In one phase, namely, solitaria, 
these insects do not differ in behaviour from other 
short-homed grasshoppers. In the other phase— 
gregaria—they become gregarious and sw^arm. In 
this pliosG their nymphal o<doration is very different 
from that of the solitary phase and when they become 
adult, difference in form and the proj^ortional growth 
of parts revoal themselves. Uvorov’s theory was con¬ 
firmed experimentally by Faure in 1932 and later 
by others. It has been generally believed that the 
existence of such phases is a peculiarity of locusts 
alone. Quite recently, however, I. A. Rubtzov* has 
shown that an essentially similar phenomenon also 
occurs in non-swarming short-homed grasshoppers, 
but that the amplitude of such phase differences is loss 
pronoxmoed than in locusts. Rubtzov’s obsen^ations 
were carried out in Siberia and embodied in a paper 
written in the Russian language. Biologists are 
indebted to UVorov for translating this paper and 
assisting in its publication. 

Rubtzov^ was impressed by tht' colour variatioiitsi 
found in a number of sjw^cies of grasshoppers. They 
were found to differ in coloration more or less in 
accordance with tht? population density per unit area 
of territory. Individuals collected from relatively 
dense associations, with iip to 3i)0 grasshoppers per 
sqimre metre, wore notably dark-coloured, larger and 
had longer wings than those distributed in the pro¬ 
portion of one, or ft^wt^r, over the same unit area. 
Those differences arc especially marked in Aeropus 
^ibiricf^s and Chorlhippus allHminrginatuSy while a 
nuTnb(*r of other species (-on bo arranged in descending 

• Robtwjv, “PlMiBe Variation in Non-Swarmlng Grasuhoppers'*, 
Hull. Entamih 80, Pt. 4, 1935). 


order of their tendency to show marked colour 
differences. The most pronounced differoncea ore 
found in A. sibiriotutt which is an active specieis tend¬ 
ing to form dense aggregations of individuals. These 
differences are almost equally well shown in C. albo- 
nmrginaifua. In all oases, the dark-ooloured forms 
ooctirring collectively ore interpreted as representing 
the phoHe gregaria, while the pale examples found 
singly and sparsely are regarded as representing the 
solitaria phase. This conclusion is supported by such 
experimental evidence as is available. 

Thus, individuals of C. alhomtirginatua, reared in 
isolation, showed a tendency to develop int4> the 
pale-coloured solitaria form, while those reared gi’c*- 
gariously, in crowded conditions, produced a very 
definite gregaria type. Apart from the colour differ¬ 
ences alluded to, the supposed phase difforenoeH oi-e 
also betray(?d in : (1) solitaria individuals being 

smaller, with femur and tegrneu shorter ; (2) shorten¬ 
ing of the tegmen in solitaria being more pronounced 
than that of the femora, the ratio being greater in 
solitaria than gregaria ; and (3) variability in solitaria 
being always greater than in gregaria—as can be seen 
by comparing the maximum and minimum figiuH?8. 
Rubtzov’s data are accompanied by coloureMl figvtres 
jK)rtraying supposed phase differences and they un¬ 
mistakably suggest that we have, among non-swann* 
ing grasshoppers, clear evidence of the existence of 
those same phase^s that feattire ho markedly in the 
economy of locusts. 

A further phenomenon, diROuBsed by Rubtzov, can 
t>njy be veiy*^ briefly alluded to hero. He shows that 
a homologous series of colour variations reveal tliem- 
solvps through many species of Acridiidee. Those are 
inheritable variations and, according to him, each 
such race poasosses tlie potentiality, to a greater or 
lesser degree, to exhibit phase oharocteristios. The 
latter, as it wc?r<% are super-addmi to the former in 
response to the extw^me conditions of individual life. 
In practice, it resolves into the neoessity, fully 
recognised by this author, of oloarly determining 
whicl\ race of a given species is being utilised in all 
studies design*^ to explorci the phase idea, 

A. D. iMHa. 


Underground 

T he Cantor Lectures of the Royal Society of 
Arts, df^livered last winter by Dr. Bernard 
Smith, director of the (Geological Survey of Great 
Britain, dealt* with the '‘Gei^logical Asi^ects of Under¬ 
ground Water Supplies”. The lectures, which 
give a comprehen.sive review of tho geological 
conditions affecting w^ater supplies from tinder- 
ground sources, now available. In his first 
lecture, Dr. Smith alluded to the universality of 
underground water, though, in iwime oases, it might 
lie at depths too great to be of practical value, and 
stated that most of it, in Great Britain, is rain water, 
which lias meido its way down from the surface, 


Water Supplies 

though a residual quantity of Tosail’ or ‘coimatb^ 
water may have held in the rooks for great 
periods of time. Rainfall disappears from the surface 
of the ground ohiefl:y by run-off, and secondarily by 
percolation, evaporation and absorption by vegeta¬ 
tion, the relative pioportions at any given locality 
depending upon the topography, the degree of Jf«m- 
fall, the porosity of the soil or rock, the amount of 
water in tho soil at the time, the amotpit of vegetatioh 
and the humidity of the atnoickipherev 
While run-off constitutes eorfoce waters (rivcwii 
lakes, etc.), it ch^M be mcHG^taed 
what is measured as iruh-off is aistually a 
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oantrijbtition to tho Btrti^ame and riveira by xiuianM of 
Bpiinjgs and a^pages from the underground stbroB 
built up by percolation, and it wae emphasised tliat 
in caisas during the past drought where reservoirs 
or lakes utilised for public supply were xnauitairud 
at a fair level, this was owing entirely to underground 
watfnr which issued steadily os feeders for the 
impounded supply* The relative proportions of 
evaporation, run-off euad peroolation vary greatly in 
different looaUties and seasons, so that general 
formulie applicable to any district cannot used 
with safety. Evaporation may be 60 per cent of 
the rainfall; run*on up to 92 per cent and percolation 
80 per cent or even 90-96 per cent. 

The properties of rocks in regard to absorption 
and transmission of water were discussed by Dr. 
Smith, who pointed out the distinction betwa<m 
porosity and porviousncMW, stating in regard to tlur 
former that 30-40 per cent of the voUuno of a moss 
t>f loose aanti and gravel is repreeentid by pore-8x>act>, 
whilst that of naturally cemented sands and gravels 
is only half that amotmt. On tlxe average, igneous 
rocks have a pore space of 1 per cent, sliale has 4 jier 
cent and limestones have an average of about 6 per 
cent* On the other hand, the porosity of chalk 
attains a maximum of about 60 per cent. Pore 
spaces vary in size from the mici’osrfOpic (rnicropores) 
to those visible to the naked eye (Txiacroporos), and 
the relative proportions of those to the total porosity 
of a rock determine to a large extent its perviousnesH 
(apart from fissures). 

The perviousnosfl of a rock is its capacity to allow 
water to pass through it, and depends not eniirt'>ly 
upon tiio porosity (total vohuno of pore space), but 
rather on the size of the pore spacers and their con¬ 
tinuity or intercorniexion one with another. In most 
<listriots, the ro<?ks are saturated below a depth 
dependent ufKxn sevcml factors—jK)rosity, amount 
of rainfall and surfacje profile. In permeable rock, 
the surface of the saturated zone is U>rmed tlxc ‘water 
table' and the water below it ‘ground water'. Abov€> 
the water table, in the sometimeH-oalled ‘zone of 
aeration’, is Vaporing’ or ‘vadoso’ water. Watc^r 
tables are fairly easy to determine in the compara¬ 
tively unaltered stratified rooks, but not so easy in 
the impervious, or relatively impervioiis rocks, 
exemplified by the more ancient strata and hy 
igneous rooks. 


Wliile in granitic areas largo supplies are best 
sought from streams, yet many smaller supplies are 
to be found undorgronad, due to the water held in 
the joints. This is particularly the case in Cornwall 
and Devon. As a class, however, granitic and kindred 
rocks are not good aquifers, and, in his second lecture, 
Dr. Smith discussed the Upper Palajozoic, M^zoio 
and Tertiary strata, in which underground water 
occurs in large quantities. The fiuotuation of the 
water table and the breaking out of bournes were 
described, with instemoes in tho chalk uplands and 
ebewhero, and reference was made to tho rtMjearches 
of Baldwin Latham and others. 

Artesian wells and basins received explanatory 
notice, and it was pointed out that some artesian 
wells are very deep, having been bored to 4,000 ft., 
in Berlin and in St. Louis and Pittsburgh. Tlioso are 
deeper than any in Great Britain, most of which 
range at various de|)tlis up to 1,0<X> ft., with sptHsioIly 
deep cases at Ottershaw (1,685 ft.), Virginia Water 
(1.430 ft.) and Boultham, Lincoln (1,662 ft.). Tlie 
exliaustion of artesian welts may be brought about 
by over-pumping of tho natural reservoir, clogging 
of the rock port^s, unsatisfactory casing and heavy 
pumping from neighbouring wells. Of the pervious, 
or partly pervious, formations of Great Britain, the 
(Carboniferous, Millstone Grit and Coal Measuros ; the 
Triassic sandstones, the Inferior and Great Oolites, 
the Lower and Upper GroensaridH and the Chalk may 
bo regarded os tho chief wator-boaring strata. 

In the final lecture, the geological complications 
(faults, flexures, cover) affecting the circulation of 
undergroimd water wert^ considered, the variation in 
thickne.ss of strata and missing formations. The best 
way of studying tho question of thickness is to draw 
‘isopaehytoft’ or ‘lines of etjual thiokneas’. This 
information, together with surface contours related 
to Ordnance datum, should prove of great utility. 
Another point of internist to hj^ro-geologists and 
water engineers is the change in the tjuality of water 
beiieatli cov'cr. from that of waiter at the outcrop. 
Most waters, whore traced down an artesian slope, or 
into an artesian basin, are found to change in mineral 
charueb^r, sometimes tpiite rapidly. 

Dr, Smith conchidwl his review' by remarking that 
the question of locating supplies is often a complex 
matter, <iemanding considerable knowledge from the 
hydro-goologist and skill from the water engineer. 


Recent Developments in Luminous Discharge Tubes 


I N th^ Electrician of Janimry 31, Mr. 0. C. Pat(?rson 
gives an interesting account of recent devtdop- 
rxionts in loiuinous diachaxge tubes. There arc two 
dimettons in which developments ai'O making rapid 
progress. The first is the use of ‘super preasure’ lttmi>s, 
and the second is the use of luminescent powders. 

The -pressure mercury vapour lamp which 
runs at a of 160 atmospheres is a very 

oonrageons in ifcdvanoe, but it i» not yet known 
wheth^ it will prove siiitable for practical \isc. In 
the oidhaary meroiiiy vapour lamp, the vapour 
is pndi^ a of two atmospheres; the 

lutnmtme (Mitoito the tube, but contracts 

into a ^sfopaV^Mtohed along its axis, and most of th© 
power inside this. As the vapour 


pressure increases, the total volume of the luminous 
vapour diminishes, and ok the power is concentrated 
in this, tho ionisation becomes extremely intense and 
the intrinsic brilliancy greatly increases. 

Tho fwssibility of the usefulness of luminescent 
powders has now been domonstratfwl in tho oas(^ of 
cold cathode (liigh voltage) tul>e6, and doubtless th<^ 
will soon be applied to hot oathcKle tubes. Luminescent 
powders have been ust=jd for some years, but roaearch 
how now shown methods of greatly enhancing their 
brilliancy. Mercury vapour has marked radiation 
in the ultra-violet, and when it falls on a suitable 
luminescent material its wave-length becomes longer 
and the radiation l>ooomes visible. Zinc and oadmiuni 
sulphides are well knbwn to be luminbgoent, but there 
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are many other aubstances* and so research in this 
direction is most promising, 

Mr. Paterson has experimented with a ‘sign type* 
tube which without luminescent powder gave 20 
candles (250 lumens) with an efficiency of about four 
tenths of a candle per watt. With the inside surface 
coated with one of the new powders and using the 
same electric power, it gave 240 candles, the effioioncy 
being inoreasw twelve times. 

Orie of the attractive features of luminescent 
powders is the ‘band’ nature of their sfjectra. 
As a rule, ordinary' luminous discharge tubes emit 
line spectra at a definite number of single atid 
isolated wave-lengths ; the p<twdei*s under suitable 


Apmi. 4, 199$ 

stinuilation emit over a group of wav6-l«igtlis- 
Thoy are thus Very suitable for ffiling in gaps in 
the spectra of the light given out by vapoiwe 
and gases^ 

Another type of lamp developed last year uses a 
timgsten filament in series with, and in the same 
transparent envelope as, a higli•pressure mercury 
discharge tube. This serves the double purpo«. 
eiiminating part of the regulating devico and intros 
ducing much needed red radiation into the light 
coming from the mercury vapour. The efficiency 
is of the order of two candles per watt, and the 
combination will be a competitor to tho tungsten 
lamp for the interior lighting of factories. 


Electrically Produced Music 


T he paper read before the Koyal Society of Arte 
on Alarch 4 by Mr. G. G, Bloke on electrically 
produced music considered only those instruments 
which depend on the method known in radio m the 
‘heterodyne*. Mr. Blake showed first the production 
of beat notes by two musical instruments. Wheji they 
were both vibrating at the same frequency they omitted 
the same note. By gradually altering the frequency 
of one of the instruments, a third—the heterod 3 m©—- 
note could be heard. As the instruments wont more 
out of tune, the frequency of the beat note become 
higher.. This showed the heterodyning of sound waves. 

Wlxon radfo waves produce a hetcjrodyne note at 
very high frequencies, each of the individual notes is 
inaudible, but the beat note takes place just as with 
low-frequency sound waves and is clearly audible. 
Mr, Bloke, using a special instrument which he calls 
the othonium, showed the following phenomena. The 
instrument consisted merely of two electrical trans* 
mitters suitably coupled to a wireless set. With the 
two transmitters and the wireless set in tune, nothing 
could be heard. When one of the transmitters was 
slightly detuned, beat notes wore omitted from the 
loud speaker of the set. Movement of the hand 
towards or away from the aeiial attaehml to on© of 
tlje transmittem varied the frequency of that trans¬ 
mitter arid the musical notes produced varied from 
deep bass to the shrillest treble. The alteration of 
note is due to very minute changes in the electro¬ 
static capacity of the aerial. The slightest movement 
of the bond at a distance of a j^oxd from the aerial 
alters the pitch of the note. 

The circuits of the ethonium were then readjusterd 
and the existence of a zone about two feet ft*om the 
aerial was demonatrate<l where the presence of the 
hand produced no effect. Moving the hand from 
this zone to or from the aerial produced a deep bass 
note, increasing in pitch the farther the hand was 
moved away from the zero zone. Moving the hatid 
away from the aerial diminishes ite capacitance. 
Mr, Blake showed how the zero zone could be moved 
farther away from or nearer to the aerial. 

In working the instrument, the control of this zero 
zone is of importance. It gives the player the ability 
to extend or contract the length of the musical scale 
over whiesh he iuitesuis to play. It can be compared 
to a piano with ap elastic keyboard which cop be 
extended ao as to make it stutable for a man with 
long arms, or contracted to suit a player with a short 
reach. 


A demonstration was given of the superposing of 
music played by the ethonium uix>n radio-gramophone 
music. By connecting the electro-magnetic- pick-up 
from a gramophone to the grid circuit ai‘ tlie first 
amplifying valve of the wireless set, the ainplifier also 
being connected to the detector circuits, a musician 
can play any music he desires on the ethonium, to a 
suitable radio-gramophone a<!companiment, his music 
and that of the gramophone being produced simul¬ 
taneously from the loud speaker of the wirek^ss set. 

It has been shown previously by Theremin and 
others that unwanted harmonics can be easily sup¬ 
pressed by suitable filter circuits and needfbl over¬ 
tones can be intrbduood. Thus the quality of electric- 
ally produced music can be altered so that it gives 
a faithful imitation of a flute, a violin, a comet, a 
banjo and other musical instnunente. 

An important fact demonstrated by Mr. Blake was 
that the production of musical notes by heterodyne 
is independent of tho fundamented frequency of the 
transmitters employed. Provided the two trans¬ 
mitters are exactly in phase initially, they can be 
operated at any desir^ frcqu^cy. One of the 
ethoniums shown operated at 1*25 million cycles. 
Wlxen one of its transmitters is detunod it is only 
oscillating at 1 ^2409 million cycles, the dlffcrmoe off 
frequency between the tranaznittem being 100 cycles, 
which is within the audible range. Anotfjter of the 
ethoniums shown operated at a ftoquenoy of 0‘fi7 
million cycles ; if one of the tranaznitters be dotmied 
to a frequency of 0-060,900 tho difference between 
them will be again 100 cycles, and Ih® second 
ethonium omits exactly tho same note as the first. 
Vl^en both the ethoniums sound simultaneouafy/no 
wireless interferenoe takes place between them. This 
opens up the possibility of electrically 
orchestral music from a number of these or similar 
cdootrical mstfumiKits when played SimultaiiiKiiusfy. 

Many instructive lecture experimmts Wore shoWn. 
With the ethonium tuned to silence, it was distnoh- 
Btrated that abnost any object placed on the tiy of 
the aerial increased its capooitaiioe so that it pro¬ 
duced a note. The notes produced by a pln» a coin, 
a lump of swar, hn onion, etc^^ were easby heard 
and distinguished. Plaoizig a piece of iCoidboard;, a 
siieet of glass, a large suitoate, a WooSi 
board or a metal tea-tray betweeh 
player and the serial did not intei^ete 
of thainstntm^t; but when object wad 
it was essential be 
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Q&dcs in the Paris Observatory 

T itU B^tiUetin HdHite Burtm Int><irnationdl de 
Vheiire of 3?V>hru»iy gives an acoouot of the 
nitknihg of the clotto at ihe Faria Obaervatory during 

im. 

interefcting to hotte that a British clock, the 
Shortt free pendulum No. 44, has given the best 
performance of the year, afxd indeed this particular 
clock has put up a year’s performance which is 
probably \znaqualled by other clocks of the same 
make. Durixxg 1^35^ the monthly mean values of tlic 
daily rate varied only from -0*367* pi’ir day to 
—0*377* per day, and the accidental variation of the 
daily rate from the mean value for the month was 
only 0^0017*. In computing the laat figure, the Paris 
astronomers took account of the variation in apparent 
clock-rate dxxe to long jxeriod nutation, the principal 
terni as regards olook-rato in which has an amplitude 
of per day and a period of six months. It 

has hitherto been considered in Paris imncccKgary to 
take this term into a($couat in discussing clock-rates. 

The best Short.t clock at Greenwich is No. 8, which 
lias twice given a straight run, so far as could be 
determined, over a jieriod of three months, that is to 
say. that during the three montlis the clock error 
was not ob»erve<l to depart from tht^ value corre- 
H];)onduxg to the mean rate. A clock error greater 
than O'Ol* should be detected. It has btxm habitual 
to take account of both long and short, ptjriod nuta¬ 
tion at Greenwich in discussing clock perfonnances. 

To clear up mmunderstondings about this subject, 
it is as well to state here that winslosH time signals 
are sent out on mean time, which in unaffected by 
cither long- or short-period nutation. The sidereal 
time contains nutation, so that the error and rate 
of a mechanically perfect clock show the nutation 
when compared with true sidereal time. In discuss¬ 
ing the meclianical performance of the clock, it is 
ideally neoossary to remove nutation from the 
sidereal time, which is what one determines by 
transit observations. Tixo corrections for nutation 
have always been mode in computing mean time 
for.wiroloss signals from transit observations, but in 
discussing sidereal clock rates, detonnined from 
transit observations, long-period nutation has some- 
timos been ignored, as its effect on the rat<^ (but not 
on the error) is small. 


Educational Topics and Events 

following grants towards tho 
df exp^litiona have been made from the' 
Fun4 ! £50 to F- F. Kemp, an expedition to 
the Great Bmier Keef; £60 to N. E. Odoll, to study 
glaoiec ipovetc^mta in the Eaatem Himalayas ; £30 to 
T. T. Steiger, to study the effects of European 
oiWliMtittn apon the life of a native tribe in Uganda ; 
£40 i<> ;G. S; l>aniel. for arohieologicol purposes in 
the Western Meditei^ean; £37 to J. S. Turner, 
for an jeeolognat Survey of the oak woods of tho 
KUUttaey region j $40 to Jpis C. K. Riokardo, to 
the eddlngy of4 Stmall uhe in Bhcxlesia; £60 to 
BJjwir, to study the eoology and distribution 
of the Trii«hOM0i« of the mountains of 

■ bo estahhihed 


frcim Octobtif 1, 1936 : a readorship in the D^jiart- 
ment of Geology, a University demonstrator’ship in 
soil science in the Department of Agriculture, a 
UniverKity demonstratorship in tho Department of 
Botany (subject to the requirement that the person 
appointt^d shall act os curator of the Herbarixirn *nd 
the Botanical Mutjoum), a University lecturoafiip in 
the Di^partment of Zoology, a University demon¬ 
stratorship in the Depart-ment of Zoology (subject 
to the requirement that tho person apptunted shall 
act as senior curator of the Museum of Zoology’*), 
a University Uxjtureslup in the Department of 
Physiology (temporarily replacing a demonstrator¬ 
ship). 

At Downing College * X>r. J, Hammond lias 
elected to a non-stiptndiary fellowship. 

London.— Prof, J, G. Semple has been appointed 
as frmn Octob<u 1, 1936, to the University eliair of 
mathematios tenable at King’s College. Since 1980 
ho has bt?en professor of mathematics in the Queen’s 
UnivtiTsity, Belfast. 

The title of reader in electrical enginoering in the 
Univoraity has been conferred on Mr, W. J. John, 
in rtispect of the j>ost held by him at Queen Mary 
College. 

It has been resolved that, on the occasion of the 
conUmary cehibrations of the University this year, 
degrees should be confernMl h<>norU causa on thirtes^n 
British and six foreign distinguishfMl men, including 
Sir William Bragg, ilr. S, A. lk)urtauld, Sir Joseph 
Larmor, Dr. J. W. Mackail, Sir George Newman, 
Sir Charles Peers and Mr. H. G. Wells; and Prof. 
Albert Einstein, Prof. Johan Hjort and Prof. Max 
Planck, 

The following dfxstoratoi have been conferred :— 
D.Litt. on Mr, C. E. M. Joad, of Birkbeok College ; 
D.Sc. in chemistry on Mr. F. D. Miles, of the Imperial 
fJolJ*>gc (Hoyal Chllogo of Science); D.Sc. in engineer¬ 
ing on Mr. S. J. Davies, IJnii'crsity rfjador at King’s 
College. 

Dr. C. D. Ellis has been appointed as from October 
1 to the Wheatstone chair of physics tenable at 
King’s College, Sincxi 1928 he has been lecturer in 
natural science at I’rinity College and lecturer in the 
Department of Physics in the University of Cam¬ 
bridge. 

The London (Hoyal Free Hospital) School of 
Medksme for Women haa rtxjeived an anon^Tfnous 
gift of £11,000 to endow ‘’The Free Woman’s Lecture¬ 
ship in Clinical Medicine”. Dr. Una Lodingham, 
assistant physician, Koyal Free Hospital, has Is^en 
appointed to the lecturesihip. The Aldrich Blake 
travelling scholarship (1936) has been awarded to 
Mm Geraldine Barry, assistant surgeon, Royal Free 
Hospital. _ 

Db. j. M. Gttlcand lias boon appointecl to the 
Sir Jesse Boot chair of chemistry in University 
College, Nottingham, in succession to Prof. F. S. 
Kippiiig, who is to retire at tho end of tho session. 
Dr. Oulland is at present mMier in biochemistry. 
University of liondon, and senior assistant in bio- 
<5h4mi8try in the Lister Institute. Prof. W. H. 
McMillan, head of the Department of Mixung and 
Fuels of the College, haa submitted his rosi^ation 
on being appointed to tho James A. Hood ^air of 
mining in the University of Edinburgh and the 
Heriot Watt College, Edinburgh. Prof. MoMiUoa was 
the Drat ocoupant of the chair of ihinmg established 
at Nottingham in 19 UV 
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Science News a Century Ago 

The EntomolQ^cal Society 

At a meeting of the EntomologtoAl Booiety held on 
April 4| 1836, the Barons Ocskay de Oosko, and De 
Cliaudoir, M. Fahraena, Governor of the Province of 
Gottenburg, and several other distin^ished ontomo> 
logiste were balloted for and elected foToign members 
of the Society. 

The Horticultural Society 

Ak exhibition by the members of the Horticultural 
Society waa held on April 6, 1836, This exhibition, 
said the AthenoBum, was of much greater interest tlian 
recent displays, ‘'and though late in the season for 
Camellias, was very rich in specimens of that beavitiful 
tribe, it being understood that medals would be 
bestowed for the best Chinese varieties and EngliBh 
seedlings. Those plants that were still in bloom 
therefore in tht? collections of the most oolobratod 
growers of these plants, were brought into contrast. 

. . . The Camellias from Mr, Donald’s nursery were 
remarkable on account of their being from the open 
ground and only slightly protected in the winter; 
the plants averaging in size from two to four feet 
in height and from six to nine feet in circumference”. 


Loutae^Philippe and the French Surgeon Desault 

QtroTiNU from Galignani*a Measenger on April 6, 
1836, The Titma mid : ‘Tt is well known that his 
Majesty Louis Philippe, in his youth, besides the 
usual studies of his age and rank, applied himself 
to the acquirement of many of the useful arts and 
sciences, and, among the rest, to surgery, in which 
he became the pupil of the celebrated Desault. Being 
infonned that a subsoriptiou was being made for 
raising a monument to the memory of this restorer 
of surgery in France, in his native town of Lure, in 
the Upper Baone, he desired the list of subscribers 
to be brought to him, and inserted his name for the 
sura of 800 f., writing at the same time the following 
note;—‘Desault was my xnaster and professor in 
surgery. 1 assisted him as one of la» dressers, 
and it was he wlio put the^ lancet into my hands, 
cattsing me to bleed patients at the HAtel-Diou of 
Paris’.*’ 

Desault was bom on February 6, 1744, becamt^ 
surgeon of the H6tel-Dieu in 1788 and died on 
June 1, 1706. 


Progress in Medicine 

In his inaugural address (Gazette dea hSpOauxt 
April 7, 1830) at the H^tol de la Charitd, M. 
Bouillaud, professor of clinical medicine m the Paris 
Faculty, said it was difficult to understand how soihe 
persons could assert that there was no progress in 
medicine. Every discovery of facts, every theory, 
doctrine or system was progress, so that to deny the 
existence of progress was almost as ridiculous m to 
deny the existence of motion. Physics at the present 
time was not that of antiquity, the chemistry of Four<^ 
croy was not that of Berzelius, Thenatd, etc., nor was 
modern philosophy tfiat of Sodrates or Plato. PhyBica, 
chemistry and all the other aooeSsoiy scienoee were 
indispensable to the pliysieian, for hpw could the 


URE April 4 , 

theory of niov««neftt> the ohonaistiy 0 ^ th 0 
oircu^tion, etc., be int^ri^ted a move or 

less profound Ipio^ the laws gov^ng 

inotganio bodies t The ancients knew hothing of 
physiology. They did imt possess the know'ledgd 
of etiology which we haVe, aJthot^h Sippocrates hod 
sttidied the influence of air, waters and plapea- 
Treatment, the ooriollaay of pathology, had madie 
undoubted progress, though it wag still far 
perfection, for it was often irrational and empirical. 
Without going into fhrtber details, percussion, aus¬ 
cultation and mensuration were obvious proohi Of the 
progross of medicine. Men of'progress were rare. 
If one compared the progress of medicine from 
Hippocrates to Morgagni With that made friim 
Morgagni and Biohat down to the present time, one 
would realise the immense strides made by medicine 
in the last oontury, France was one of the m^t 
progressive countries and onO in which medicine 
had not lagged behind the other sciences. 


The Adelaide Street Gallery of Science 

In The Tifnea of April 8, 1836, appeared the adver¬ 
tisement ; “Sfucnoid Exhibition. Adelaide Street 
Gallery.—The Council of this Institution, anticipating 
numerous visitors at this season, have direct^ for 
Exhibition fhe moat fhmiiiar yet brilliant chytpical 
and other experiments, the Microscope (very fre¬ 
quently repeated), Ma^ete, Ckxnnoramag, Bteam- 
G\m, Combustion of Steel, Rope Dancers, Chinese 
Jugglers, SUk Looms, Printing Press, Minerals, 
Painting, Tapestry, Bculpture, Modele—Nautical, 
Mecliamcal, Architectural, etc. Open from 10 till 
6 o’clock. Admission Is. or annual subscription £1.** 


Statue of Cuvier 

On April 9, 1836, the Athmcetm said ; David 
has now fini^ed his second statue of Cuviev. It 
is in an erect posture and robed m the oostiwe of 
Counsellor of the University, and is to be l^aoed in 
the new gallery of Minerak^ at the Jwlin du B6i. 
M. David has aimed at the exprassion of ootiwiinznate 
^nitis in the head, as he had, in the previous gts^e 
for Montbeliard, conveyed the im|n«88ion of deep 
thought* The same di^fnguished sculptor has 
excMHited a oolossal bust in marble of the great 
Hmselius, whose nuptials in have just been 

celebrated.’^ 


epidemic ^^sesss in France 

AoooMytxtc to a note in the Gotenie widioci^ d^ 
Paria of Apwl ^ l83S;the Hoye4 Bobiety of Modktee 
of MarseiUes was a pmb of 500 

the best eWtay in IVeneh ot Latin deo}^ 
following two i^aestionn: Hks the rebent ooeurmnoe 
of choler^a in France suAio’^ntly settled onr yiewi as 
to im mode of propagation as a 

of the existing sanh^y l^rislatmn 7 ^5) Up iq 
point have our idr^'bu ^ pi^pagraon of tyF^husiA 
yellow fever and plague been ^ 

epidemics in ¥Vah(^/and to 
l^siation on these dis^iwes. be itiodlAsd t W 
Sooioty, in 
great majewity of 
dholem ^ tint 

■Ogpiross ,th4p ■;peijsd^ '/ 
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Socwties aiid Academk 

^ ^,, xytsuuH 

Ini^ Academy^ Marob 16. Stbphbn Shka; 
Ob4l«n^tiaii8 on tlio structure of the pulmonary 
pedlar well in the adult rat, guinea pi^ nnd rabbit. 
A variation of the method of using acrldin red m a 
stain was employed. Thick benaol oolophonium was 
found to retain the Btain in the tiasues. It was 
dmonatrated that the tissue separating the blood 
capillaries from the alveolar air consist of tlmte 
(Winct layers—and an outer oellular membrane. 
The oell nuclei of the outer membrane closely embrace 
the capillaries. Fine prolongations of cytoplasm 
extend over the alveolar aspect of the capiflariefi 
completing the membrane. 

Pasxs 

Acsdemy of Sciences^ February 2^ {CM,, 202, 601- 
704). AtJFjmD Lacroix : Chemical composition of 
the lavas of Easter Island. Complete analyses of 
sixteen rooks, and remarks on the lithological classi- 
fleatiem. OABRtKL Bkrtband and HxBicARtra L. i>e 
Waax. : The oompamtive amounts of boron in 
plants cultivated on tHc Batne soil. Results of deter¬ 
minations of the amounts of boron in thirty species 
of plants: the boron found ranges from 2*3 mgm. 
per kilogram of dry material in Imley to 94*7 mgm. 
in the poppy. The ceroalB contain the smallest 
amounts of boron. Pm»asi Lbjay : Gravimetric 
map of IndO'diina. From values of g measured at 
ninety-seveii stations a chart showing the anomalies 
ofg has been deduced^ JTsAKCABANNBd, JsAKlltrrAV 
and jtr&rxdR Oatott : The presence of radiations of 
wave-lengths below 3000 A. in the spectrum of the 
night sky, and the probable existence of two liunin- 
esoent layers in the upper atmosphere. As a working 
hypothesis to cover the known facts, the existence 
of two iightoCmitting layers is assumed, otic, at a 
very high idti^da, directly excited by electronic 
Collisions, the o^er, lower, connected with the 
transfonxuitlons adconmanying the formation or 
destriietion of osone. Haralb CBAMto : A property 
of the law of Gauss. Taxtl VmcKNStm ; Certain 
congruenoes of spheres. Pkr Gotaas i Formulas of 
reCunwoe for 8emi*invariants with some laws of 
distribution with several variables. S. Maxcr and 
W, i Hie divisibility of shsts'act polynomials. 

CiUJORa '&SMXO ; The type of Biemann surfaces 
simply convex, F. IL yak dmk Dunobn: The 
propeit»B of oseillati 0 nC. ChaRiJBB Jaboibb : The 
theory of the water ‘hammer* in water mains with 
charaeterisiie multiples. The case of periodic move^ 
mehtsV The movement of B4nard- 

voriices^i^ A. Labarthb 

m4 Bi : Study of the vibratory 

fo internal 

comhustii:^ fT^otogw^dite recording of the 

prcsi^^ttme dlagp^ams by ihe Labarth© photo* 

of the diagrams 

of a vibratory 

phcncihg^ two thousand 

Was pro^ that this was 

^b^tion of the metallic mem- 
4^ A new hyt>o- 

suppbrtwr^ mobile 

reality of quanlio 
criterittm of 

mWiWv The yield 

' :B»ooa -i .' The 


definition of the electro-magnetic field by potentials : 
the magnetic moment of the electron. Marcex. 
Laporxs and Mujb. Pibrbejsan : The fine structure 
of tlie fiashes of light obtained by discharging a 
condenser through a tube containing gas. Gastok 
DtTPOCTY : The Uiermomognetio study of some Salts 
of the rare earths in aquoous solution. Hekri 
Bixrttr and Beixino TsaI : The magnetic rotatory 
power of nitric oxide. The Verdet constant of nitric 
oxide, oompresaed to 90 kgm./cm.*, for the green 
line of the mercury arc. is — 0-0068'. Attrbl 
Nakbrkiao : Study of the absorption spectrum of 
alcohols in the near infra-red (about 1 as a fanctt<ui 
of the temperature up to the critical j>oint end above. 
The curve sliowing the intensity of the OH l>and as 
a function of the temperature is given : this curve 
resembles the curve of densities up to the critical 
point. Orokqiss DBjardin and Lewi Herman ; 
Remarks on the fluon^oence of sodium salicylate. 
A. Roitsskt : Measureinents of the polarisation in 
the spectrum of mole<3ular diffusion of litjuid carbon 
tetracihloride. Ohari.ks Laptoque : The retinal 
image of a distant point for different siEos of the 
pupU. Jean Cahoub ; llio hardness of electrolytic 
deposits of nickel. The hardness of the deposit varies 
definitely with the nature and physical state of the 
supporting metal. Factors tending to diminish the 
size of the crystals cause an increase of hardn^s. 
CufcMKNT Duvai. : Remark on the boiling point 
constants. AndbR Boull6 : The potassium meta- 
phosphaUfls prepared by dehydration of mono- 
potassium orthophosphate. The variations of 
viscosity of the colloidal solutions studied do not 
appear to coirosponfi with changes of crystalline 
structure, and do not indicat«» with certainty the 
existence of varieties capable of existing at the 
ordinary temperature. Mnno. Blanche Grkby : 
Comparison of the Raman sixictra of some oia and 
tmfw cinnamic derivatives. Josejph Bibohler : 
liesoarches on tlie ar(>matic nitrogen substituted 
oyanamidos. E. Zmaczynski ; A reaction of sulphur 
and softne ketone-alcohols in glycerol containing iron. 
A colour reaction capable of detecting I mgm. of 
sulphur in 1 c.c. of glycerol. LiiON Endbblik : ^n- 
tribution to the study of the reversible oxidisability 
of organic compounds : a monoxide reducible but 
not dissociable of bis-p-bromophenyldiphenylrubene. 
Pierre Bedos and Adrien Ruyer : 1.8-cyolo- 
hexadiono and on the structure of the monoepoxide 
of this hydrocarbon, F. Blondel and J. Bokdon ; 
The mineralisation of the Pre-Cambrian of the Anti- 
Atlas. A. Lenoblb : The disoovexy of a fossil fauna 
and flora in the schist formations of the schisto- 
quartaso-limestone formations of the centre of Mad¬ 
agascar^ ETJoioNB Adbel and Ftreio Bgami : The 
deamination of alanine, Albert MaioR ; Tlie 
physico-chemical properties of the plastifial stroma 
and imbibition. BRnR Sonhass : The embryogeny 
of the HyperioaoesD. The development of the embryo 
in Andfi ) A < 9muin oj^nede. Emile Mifcoa: The 
injurious influence of continuous culture of the 
potato oh the level in Morocco (l$34"1935). The 
results oonfirm the views of agrioulturists, thRt the 
cultivation of the potato in Noiih Africa is impossible 
without fresh importation of seed potatoes^ F. 
XiAMARQtrR: Histo-radiography. HsKEh Bierby and 
Bernard Goukok: The spe^al detection of the 
oastrogonio hownone in tlm Urine of a pregnant 
womam The method appears tq be specific and 
seugitive#; FrEBUR t Tbe of the 

food raghpe on the urea fo 
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Bavhond Hamet : Modifications of the physiological 
action of 3,4-dioxyphenyI-p-ammobutanQ] by the 
litubstitution of a mothylamino group for the amino 
group of this substance, Fh . L’HferrnsB and 
Geobues Teibsikr : The proportion of th© sexes in 
populations of Drosophila in equilibrium, Maithiot 
Lecahp : The determination of the coaptative 
curvature of the anterior members in Phasma^ 
Maubice Lbmoionk, Pikbbb Monouiuajn and 
Robsbt Desvbattx : The production of hydroxyh 
sunine by Sterigmatocystis nigra at the expense of 
ammonia. Hytiroxylamine is formed by this mould 
either from nitrates or from anunonia. It thus 
appears to be a necessary term in tho nitrogen 
metabolism of this plant. Maubxce Pietthk i 
Researclies on the protems of yolk of egg of the? fowl. 
Constantin Lbvaditi imd Mnuc. Kaghkl Schoen : 
Tho virus of rabies and neoplasmic colls, 

Cracow 

Polish Academy of Science and Letters, January 13. F. 
Lbja : A class of series with real terms. T. 
Banachiewick : Photographic observations of Pluto. 
Pluto has been found on four negatives taken at 
Cracow on November 3-4 and 4-5, 1935, and its 
|>OHLtions are given. M. Kamiknski and M. Biblicki : 
The appearance of the Wolf (hornet I in 1925. Results 
of oaloulations based on all the ol>»(?rvationa of tins 
comet made in 1926, and a comparison of these 
calculations with the theory of the comet. J. 
Nowak : The Upper Cretaccotis in the conglomerate 
of Sloboda Rangurska. M. Gatty-Kostyal and J. 
Tbbabz : Nucleic acid from ergot of rye. After 
carrying out a series of comparative analyses of thti 
nucleic acids oriBmg from ergot of rye and from yeast, 
the chemical identity of th«5so substances has been 
establifllu^d. MniJE. J. Stubkntowioz i The behaviour 
of annelids belonging to the species Enchytroeus 
albidus under the influence of light. T. Garbo wsKi: 
The role of memory in a cat blind from birth. W. 
Hbinbioh : Monocular atereos(?opy. M. Pod- 
HOKBdbckx : Fixing attention on the lateral parts of 
the field of vision. W. Szkwczuk ; Researches on 
optical Illusions. 

Leningrad 

Academy of Sciences (C.i?., 4. No. 3, 1936). L. V. 
KANTOKOVioi: • Borne general rnethods of extension 
of Hilbert space. D. Bhebmak i Contribution to the 
solution of the s<M?ond fundamental problem of th© 
theory of elasticity in the case of a multi-oonnected 
plane. W. Frebderxoksz and W. Zwetkobit : 
Movements arising in anisotropic fluids imder th© 
influence of an electrical field.. P. T. Sokolov and 
S. L, SosiNBKiJ : Influence of eloctric fields on 
the viscosity of fluids. D. W. Konvisajbov : Plasticity 
of deformed metals. L. Isakov : A system of masses 
of light atoms deduced from nuclear reactions alone (2). 
N. N. Kalitin : Some data on the transparency pf 
ice for the ultra-violet solar radiation, N. I. 
Stmfanov and 8, A. Bulach ; Kate of transforma¬ 
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TmoPHJEv : Absolute age of tli© oldest formations 
of Karelia. S. Helubb : Contribution to the profol^ 
of tho connexion between gravity and seismic activity* 
L. I* Sebobjev, a. M. Lebedev and A. A. Akiejeva ! 
Correlation of frost resistance and resistance to soil 
salination. S, 8. Smtenov : A new genus of CyclO' 
pinidte (Oopopoda) from Anatoba Bay (KamtohafJ^)* 
W- POFOV: On tho orig^ of the cell material during 
th© fonnation of a heterogeneously induced! extremity. 
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Monday, April d 

Victoria lusTinTtE, at 4.30.—I>r. K. D. Cfarfci /'The 

Present Position with Regard to the Origin of 8peoies'\ 

Tuesday, April 7 

Royal Colleob or Subobons of England, si 6 .---Sir 
Robert Muir, F.R.S. : Lister Memorial Lecture. 

Institution of Crvu* Enginebrs* at 6.—Sir Robert 
Hadfield, Bt., F.R.S., and 8. A. Main : “Corrosion of 
Iron and Ste©r\ 
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Eugenics a 

I F the Eugenics Society fashions its attitudes 
and jiolicies in accord with the ideas and ideals 
presented to it in the Oalton Lecture for 1936 
delivered on January 17 by Prof. Julian Huxley, 
it will surely receive many and powerful reinforce¬ 
ments. Eugenics is destined to become part of 
the religion of the future, or of whatever complex 
of sentimentfl which may then take the place of 
organised religion. But, before it can become a 
soul-compelling ideal, it nuist first achieve precision 
and ejBSciency as a branch of applied science. It 
must devise new techniques which c^n cope with 
plurality of causation and plurality of eflFect, and 
can also design and explain an experiment in 
which rigorous control is not possible. Eugenics 
is much more than human genetics, for though 
it certainly aims at the improvement of the human 
race by means of the improvement of its genetic 
qualities, its polioiee must never disregard the 
obvious fact that such improvement implies a 
knowledge not pnly of the type but also of its 
habitat and destiny. Improvement, whatever form 
this may take, can only be realised in a certain 
kind of environment, and therefore, t-o the eugenist, 
a study of the environment must accompany a 
study of the genetic constitution of the stock. 

In all oomparisons of individuals, of social classes 
and of ethnic groups, it is impossible to asserts 
that any observed diiferenee in characterisation is 
a reflection of some fundamental gOnetio dis¬ 
similarity until it has shown that it is not 
due, in the whole or part , to the impress of different 
attvinw^^inehtal teoes. Untfl the enviremment^ 
houinng; diet| education-4s equalised, we have no 
ri^t to that certain groups or classes who 

differ characters ore 

and that therefore in relation 


nd Society 

to the ^ionditions of the social environment some 
are superior and others inferior. It is the case 
that different ethnic groups, for example, differ 
in regard to the amount and to the range and type 
of variability of physical characters, and that these 
differences arc, in the main, genetic. It is safe to 
assume, further, that those groups will be shown 
to differ genetically also in reap<^ct of intellootual 
and emotional characters, both quantitatively and 
qualitatively. But it is unlikely that those differ¬ 
ences can ever aocoimt for the prejudices and 
antagonisms that separate the peoples. 

Racial theories are nothing more or less than 
rationalisations of political prejudiooe, as shown 
by Prof. Huxley in his Friday evening disoourae 
at the Royal Institution on March 27. So long as 
a half-caste remains an outcast, it is imposaible 
to assess his biological or social worthiness. The 
social environment itself exercises a selective 
influence, attracting to it certain biological types 
and repelling others, favouring certain evolutionary 
trends and embarrassing others. 

The eugenist must therefore consider, os a 
eugenist, the particular political and social struc¬ 
ture of the community with which he deals. He 
must ask whether or not social success is 
synonymous with ultimate biological and human 
values, and also whether or not a competitive and 
individualist system, based on private capitalism 
and public nationalism, is in its essence of a nature 
eugenic or dysgenic. If the social system is not itself 
satisfactory, then the eugenist must aim at its trona- 
formation. Eugenists must familiarise themselves 
with the outlook and the concepts of eociedogy, 
with the technique and practice of social reform, fw 
these ore an indispensable of the maohinetry 
the eugenista need if they are to realise their aims. 
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An Empire Devdopment Board 


F ob some years paet^ Sir Robert Hadfield has 
advocated the establishment of an Empire 
Development Board in order to secure a systematic 
and co*ordinated or a 'planned* development of 
the vast resouroes and opportunities of the British 
Empire. He has now brought his suggestions 
together in a concise pamphlet*^ which, although 
prepared for consideration by a committee of the 
Institution of Civil Engineers, is deserving of the 
widest study. Sir Robert speaks with authority 
as a man of science, an engineer and as an ad¬ 
ministrator ; and whilst drawing most of his 
examples from the hold of engineering, he is clear 
that lie membership of the Board should be fully 
representative of Empire scientific, technological 
and indiistrial activities. 

The proposals are concrete and definite : a 
permanent body of adequately remunerated mem¬ 
bers continually at work and contintially supplied 
with ‘new blood’ on an elastic basis of retirement by 
rotation, with a secretariat in each country and the 
main Board travelling frequently to all parts of the 
Empire. The Board would bt) non-political, and its 
aim would be to assist in developing new and ad¬ 
ditional resources, and not the guiding of existing 
trade into Empire channels by fiscal means. Its pur- 
pose would be to develop the Empire as a whole, and 
not to benefit one part at the expense of another. 
The Board would co-operate fully with all pro¬ 
fessional institutions, trade and industrial feder¬ 
ations, as well as vith the Governments of the con¬ 
stituent parts of the Empire, but would not itself 
control or manage existing or new undertakings. 

• Dtivclopmont and I^roposali fljr th« EiOabUafament of an 

Bmpire Devalopment Board. By Sir Eobort HadOold. Bp. 78. 
(London; Chapman and Hall, Ltd., 1980.) 6d. net. 


Sir Robert is uuder no iUuaions regarding the 
magnitude of such an imdertaking. He points oat« 
in the first place, however, that the DomixiioiiB 
Royal Commission (1912-17) expressed with no 
imcertain voice the need for such a body and 
unanimously recommended the creation of an 
lmi>erial Development Board. There is thus 
evidence both of need and of prospective co-opera¬ 
tion. In reply to the argument that the plan is 
too immense to be handled effectively by any 
single organisation, it is tu*ged that the magnitude 
of the task is simply a measure of the opportunity, 
and that clearly some organisation to deal with 
the problems is in any event better than no organ¬ 
isation at all. With regard to the objection that 
the cost would be excessive, it is argued that 
productive work would be accomplished at oom- 
peuratively small cost and that within reasonable 
limits the more spent on the work the greater 
would be the return, whilst a small fraction of the 
sums spent annually on the various legislative 
bodies within the Empire would supply an adequate 
income, 

The proposals put forward by Sir Robert Had¬ 
field would seem to be especially vital at the 
moment. We have at home a National Government 
which has afready indicated its appreciation of 
one urgent Empire problem by setting up a 
Dominions Migration Board. The countries of the 
Empire are united by a common loyalty and a real 
brotherhood which cannot be but strengthened by 
the work of a common Development Board. As 
one by one political ties are loosened, there is real 
need for a new bond. 

L. D. S. 


Method and the 

F trenchant (Briticism of the methods employed 
in investigation affords any gauge of a healthy 
state in a given science,physical anthropology must 
be eixqoymg a peculiarly healthy activity. To 
recent attacks on racial classification on the basis 
of the measurement of physical characters may 
now be added criticism of both the accuracy and 
adequacy of bodily measurement itself. It may 
be rem^mbeTod that Sir Arthur Keith was once 


Science of Man 

oriiiciMd foa- relying on the evideaioe of the eye ha 
raoial disorimination. It wa« pointed out that in 
so doing he relied upon an inexact xAmtniiaik 
for evidence whkdi vru aSiuded more essoijy 
measoremeirt. It dMuld be renwmhitred, 
that 'radal diaorimhiatitm by inspeetiba'. to he 
efieotive, mnat be tcaiBed; while meaeaiealM^ 
itself, experience has eho^ n^y be a; 
mror, if (toe piechiition.^^b^ not tahasd agjiiait^fjlihb; 
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pjonvcma} 6quati<m and any tMhnioal defidmoies 
of th^ observer. 

Two raoeiit studies in the mathoda of anthropoid 
paUeontology and physical anthropology respec¬ 
tively land auppcnt, however, to Sir Arthur’s view. 
In a lecture on ‘‘Evolutionary Parallelism and 
Human I%ylogenj”, delivered recently before the 
Oxford Uhiversity Anthropological S^ety, Prof. 
W. E. Le Gros Glark {Jtfan, 2 ; 1936) strosaos the 
implioationa of the principle of convergence, where > 
by a group, thou^ splitting off from the main 
stock, might follow a course of parallel develop¬ 
ment, which would result in a close resemblance to 
members of the cognate stock, or stocks, while 
masking important difRaiences, which the methods 
of anthropometry, in so far as they depend on a 
summation of rosemblanoes, or oraniomotry, rely¬ 
ing, more or less, on a single character, would in¬ 
evitably overlook. These all-important difierencas 
are often of a non-metrioal character. Such, for 
example, are the shape and orientation of the nasal 
skeleton ; but they are not commonly taken into 
aocotmt in the biometrical treatment of the skull. 

Prof. Le Gros Clark’s reference to the nasal 
skeleton is of special interest in view of the fact 
that study of the nose is one of the principal 
sources of the data upon which Prof. V. Suk bases 
an attack on certain anthropometric methods, 
which constitutes the second of the studies to 
whidi reference is made above. In “Fallacies of 
Anthropological Identifications and Rooonatpuc- 
tions” (JPw6. de la Fac. des 8ci. de VUniv, Mamtyk, 


Brno, Cis 207 ; 1935) he shows that not only does 
fooial expression not depend upon the osseous 
parts, but also that when an actual dissection is 
made, a very considerable discrepancy appears 
between anatomical points fixed through the 
tissues and those located on the actual bones 
themselves. Prof. Suk, working with cadavera, 
was able to fix these points with much greater 
aoooraqy than is possible in the living, yet even 
so he found in the difFerenoe before and after 
dissection an error of four, five and even six 
millimetres in locating the nasion; while the 
difference between the breadth of the external 
nose and that of the bony nose was sometimes so 
much as nineteen millimetres. One conolosion 
which emerges is that an index of the bony nose 
does not tell us aii 3 rthu^ about the external nose 
of the individual. 

Taking into account the various points brought 
rinder consideration. Prof. Suk concludes that 
neither the reconstructions of early man—^theae he 
suggests are made under the infliienGe of the 
Australian oast of countenance—^nor the identifi¬ 
cations of the bones of prominent historical 
characters by comparison of measurements with 
portraits, have any value. The further oonclusicn 
follows, in Prof. Suk’s own words, “that that 
part of Anthropology, which is too much pre¬ 
occupied with osteology and osteometry, loses 
any solid ground, when it does not take into 
consideration the whole body, for JMEan is not 
merely a skeleton”. 


The Cost 

Food, Health and Income: 

Report on « Survey of Adequacy of Diet in relation 
, to InocHne. By Sir John Boyd Orr. Pp. 72. 
(Londim : Maemillan and Go., Ltd., 1936.) 2s. 6d. 
net. 

»&n«> of the recent oontroversi^ disousaionB 
Oohoernhig dietary stondarda appIioaUe to 
hninott woe fbcooed on minimum 

re<pti!cetBiei^> This rop(»t recently iuued by Sir 
Jcljh 30^^ Ottf etuphiiadaea the need for defining 
the say, one which ia 

oapnbli a etondaitl of perfect 

ie "a etate of wellTbeing such Uiat 
^ ehonge^ in 

tU j^ d*ta do Hfot yet exist for 


of Health 

defining accurately this optimum diet, recent 
laboratory researches and dietary surveys have 
made it x>OBsible to indicate the amounts of some 
of the important constituents of a diet which are 
required to ensure good nutrition in certain classes 
of individuals. If such standards are accepted 
as furnishing an indication of the adequacy of 
present-day diets, it is possible to use existing 
data relating to the food consumption of the 
population of Great Britain to determine how far 
such diets ase capable of supporting a state of 
good nutrition. 

The mean quantity of each of the mahi varieties 
of food consumed by individuals in Great Britain 
ooiild be oakrulatedf and it would be a 
matter to determine vdiether this m^aa quantity 
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fumiahed a sufficiency of the individual food 
constituents <?on8id©red necessary for good nutri¬ 
tion. It was, however, clear that the income of 
an individual determined to a considerable extent 
the kind of food he bought, and it was therefore 
a matter of greater importance to investigate the 
adequacy of existing diets in relation to the 
amount of money available for the purchase of food. 

Data were obtained from various Bourc^ea which 
suggested that it was pt^riuissible to divide uj) the 
population of Great Britain into six groiips accord¬ 
ing to their weekly expenditure on food. This 
exi)enditur© ranged from 4s. or less in group I 
to 14«. or more in group VI. From existing 
dietary surveys it was possible to estimate the 
average amount of common kinds of food con¬ 
sumed by individuals belonging to the various 
groups, and in this way some idea was obtained 
of the adequacy of the diet of each group for 
maintaining a state of good nutrition. 

The main findings which emerged from this 
study were that, while the consumption of bread 
and potatoes was practically the same in all six 
groups, the consumption of milk, eggs, fruit, 
vegetables, meat and fish rose with the income. 
Thus in the poorest group an average of 1 -8 pints 
of milk and 1-6 eggs wore estimated to be con¬ 
sumed per head per week, while in the richest 
group the corresponding amotmts were 6*5 pints 
of miJk and 4 -5 eggs. The poorest group apparently 
spent 2'4d. on fruit and the richest Is. M. A 
detailed analysis of the diets indicated that the 
average diet of the poorest group, which oom- 
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prises 4^ million people, was defioient in eveiy 
food constituent examined. The diet of the second 
group, comprising 9 million people, was adequate 
in protein, fat and ^bohydrate, but deficient in 
all the vitamins and mineral elements examined, 
That of the third group, also comprising 9 miliion 
people, was deficimit in some of the vitamins and 
mineral elements, while the diets of the fourth, 
fifth and sixtli groups approached or surpassed 
the standard of adequacy in regard to all thiv 
constituents examined. Those results as a whole 
suggest that a diet adequate for the maintenance 
of perfect health is obtained by not more than 
one half of the population of Oreat Britain. 

Investigations carried out in various parts 
of the world do in fact indicate that there may 
be a definite relation betweem the physiulogioal 
adequacy of the diet and the physique, the 
incidence of disease and the death-rate. Such 
indications are obtained, for example, by com¬ 
parisons of the physical measurements and sick¬ 
ness and death-rates of groups of individualR 
known to receive differing types of diet, or by obser¬ 
vations of the effect on the physique and heklth of 
groups of individuals likely to be poorly nourished, 
when supplements of food of high nutritive value 
are added to their diet. If it is true that the 
health of a large section of the population of Great 
Britain is suffering as the result of faulty nutrition 
in the physiological sense of the term* it is difficult 
to escape firom the conclusion that we are oon* 
fronted with a problem which demands Herious 
study by economists and politicians. 


'Deutsche Mathematik' 


Deutsche Mathetnadk 

Im Auftrage der Deutachon Foraohuagsgemeui- 
schaft, herausgegebm von Theodor Vahlen. Heft 
1, January 1936. Pp. 112. (Leipzig; S. Hirzel, 
1936.) Subsoription prioe, 12 gold marks a year 
(6 issues). 

T he periodical of which this is the first number 
appears under the general direction of Prof. 
T. Vahlen (Hertmageber), with Prof. Bieborbaoh as 
responsible editor (verantviorUiehe Schrifikitnng). 
A short introductory statement announces that ito 
aim is to give a livixig picture of the whole of the 
mathematical work of German comrades {Volks- 
genossm). It will therefore publish not only new 
results, but also infoarmative articles for mathe. 
matiedans of every kind, from student to original 
worker, with notes on congresses, camps, study 
groups end FachsehafteH. 


There are three parte, headed “Arbeit”, “Belehr* 
ung”, and “Forsohung”. In the last two are 
articles of a purely mathematical nature, including, 
in Part 3, a paper by W. Rinow on the topology 
and geometry in the large of spaees with a given 
Riemsnnian metric, and in Part 2 a hisiorioaJ 
account, by E. A. Weiss, of the development of 
Lie’s theory of the “straigbt>line.q)here” trans* 
formation. 

The “work” to which Part 1 is devoted is, of 
course, Party wwk. The first artiote, “StuiiisBtea, 
in Fnmt 1” is an oxhortaUon, of a type now 
familiar, to intensive study of the pvobloQia of 
'raoe<bound’ (»»ative work m luathematioB, 
followed by aeeounte cf weak in matheiiiatliial 
labour-oamps, and of a seminar at Heidenw^ 
whioh the GemaDio soul'OtraotiMto of XsjplM'sM 
Kewton, so m iiwiv,; sw 
with that Of BSnsteih, whossi theodlos tesiie^^' ^ 
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not to deal with asaertions which can be tested 
or by aatronomioal dbaervationa. 
Mote lemarkabie than theae works of students is 
an articde by E. Tomier^ now professor in the 
Unitersity of Q5ttingen, entitled "'Mathematician 
or Juggler with Befiidtions V\ which informs the 
reader what mathematical theories ate to be 
regarded as genuinely signiheant. 

‘"Every theory of pure mathematics has the 
right to live if it is really capable of answering 
concrete questions about genuine objeote, such as 
the whole numbers and geomotrioal constructs 
{OebUde)^ or if it is at least capable of being used 
in the building up of such theories. Otherwise, 
either it is an uncompleted beginning (that is, 
when further building up can make it capable of 
application), or it is a document of Jewish 
liberalistic obscurantism, sprung from the intellect 


of rootless artistes, who by juggling with definitions 
referring to nothing, conjure up mathematioal 
oreativeneas before themselves and their emptyr 
headed clientele, a clientele which is glad slowly to 
learn off a few tricks, in order to shine as third- 
rate Kastelhs before still humbler audienoea^*’ 

Whether the author of this outburst had any 
definite branches of modem mathematics in his 
mind when he wrote it is difficult to say, since 
there are few mathematioal theories, Germanic or 
not, which have not some* application to the 
‘genuine objects* he mentions, if suitably inter¬ 
preted. It was at any rate a slight relief to the 
reviewer to find that among the original papers in 
Part 3 there are several which deal with abstract 
axiomatic theories. 

The whole journal, including the mathematical 
papers, is printed in German type. M. H. A. N. 


Progressive Physics 


Reports on Progress in Physics 

Vol. 2. General Editor ; Allan Ferguson. Pp. 

iv+871. (London : Physical Society, 193fi.) 21«. 

net. 

''"T'HE second volume of the Progress Reports 
* issued by the Physical Society does not 
IwUe the promise of the hnt. It continues the 
method, initiated in the earlier volume, of a 
series of reports dealing with the main content of 
physios issued under the same heads as appear in 
the first volume. It is to be {sresumed that these 
heads—general physios, the quantum theory, atomic 
physios, sound, heat, oj^tios, spectroscopy, X-rays, 
and electrical and magnetic measurements, will 
appear regularly in the succeeding volumes. Over 
and above these come the titles of special reports 
which will vary from year to year—^reports con¬ 
cerned with topics which are, it may be, of 
specialised interest, or whiob chronicle some of 
thole rapid and spectacular advances of which 
almost every year has its share. The special 
repoirts sidiioh appear in the present volume are of 
remarkable end varied interest. 

A timeily oontributicHi from Prof. H. R. 
Robhison deals with the ohalge (e) and specific charge 
(ifith) df the electron. When. Birge’s weD-known 
repc^ Vriie piiblisbed in 1929, two widdy-difforing 
vslnM hdd the field; direct deflection 

laethwls'ghye the value i'7fl9 x 10*, spectroscopic 
methods 1 •791 x 10*. f he value of s, on the oHmr 
hsndti|^asBtiiB(8d to be known very exactly. To-day 
the SitnatioB is reversed; the spectrosooiric and 
defieeilqh values of e/m, a» in close agreement, 


whereas two competing values for e exist, which 
are to each other almost in the mystical ratio 
136/1*37. Obviously a critical discuBsion was 
needed, and this has been admirably fiimished 
by Prof. Robinson, 

The methods developed and employed in geo¬ 
physical prospecting are fully and criticaliy dis¬ 
cussed by Mr. Lancaster-Jones, and Prof. E. V, 
Appleton contributes a long report of absorbing 
interest which deals with radio-exploration of 
upper atmosphere ionisation. The imiK>rtant 
subject of electron tubes is handled, under the 
general editorship of Prof. G. I. Finch, in four 
sections, two of which—a general introduction, 
and a section on the electron-dififraction camera— 
are contributed by Prof. Pinch himself. The other 
sections deal respectively with the electron micro¬ 
scope (Mr. H. J. H. Starks), and the high-speed 
cathode ray oscillograph (Messrs. Millar and 
Robinson). 

There are two matters of outstanding interest 
that rise at once to mind when one turns over the 
pages of so comprehensive a report as this one. 
The first concerns the content arui balance of the 
report, and it may as well be confessed at the 
outset that a report which shall satisfy all-comers 
in this respect is never likely to materialise. Each 
specialist tends to belaud bis own brand of leather, 
and while the quantum physicist deplores the 
space given to the dweller in maoroBcopic regtons 
of thought, the teohnioal researcher loudly pro¬ 
claims that the atomic physicist is the spoilt child 
of his generation. On the whole, this volume of 
the repots holds the baltmce remarkably well. 



598 NATURE AFMt IL 1906 


Dr. N. Feather devotes tvrwity-three pages to a 
brilHfi^t discimioa of reoaat c^vanoes in atomie 
physios, and, under Prof. G. Temple's genera] 
guidanoe, the forty<aeyen pages of the section on 
quantum theory are divided into four subsections 
dealing reepeotively with the quantum theory of 
atomic nuclei, the spectra of polyatomic molecules, 
the quantum theory of valency, and the theory of 
paramagnetism in ionic crystals. 

The remaining sections contain much matter 
which comes under the heading of atomic physics, 
and this branch of the subject certainly has its 
fair share of the content of the book. For the 
test, classical and technical physios play their 
part, and no more than their part. If a suggestion 
may be put forward for the consideration of those 
responsible for future reports, it is that many 
would welcome a little more space given to the dis¬ 
cussion of some of those problems wherein physics 
touches the regions of psychology and physiology 
(this by no means implies that these topics have 
passed unrecognised in the present report). 

The other matter oonoemB the limits of appeal 
of the report. Broadly speaking, there are three 
levels at which a rejK>rt may be written—we do 


not io discuss the difficult que^tiou of the 

asskoment of or to any of these 

levels. But a report may be tndtten to appeal tq 
the layman at one end of the sc^e, and to the 
specialist at the other end, or it may steer a middle 
course, in that it may be written^ ill the histanoe 
of a report on physios^ tor the physicist who is not 
necessarily a specialist in the partibnliu: section 
which he may wish to read. The l^yaical Society's 
Reports endeavour to make the double appeal to 
the specialist and to the physicist who is not a 
specialist, and certainly a number of the sections 
succeed in oombixung these appeals; others 
frankly endeavour to help the ^leoialist to keep 
abreast of his subject; all are thoroughly readable 
and are fully documented. 

One need say no more oonceming the externals 
of the volume than that it is a pn^uction of the 
Cambridge University Press; t 3 rpe, paper and 
binding are alike of first-rate quality, and the 
volume is excellent value for the money. No 
research worker in physics can afford to ignore it, 
and the volume shc^d find a place on the shelves 
of every library which has a section devoted to 
physical science. 


Chemistry of War Gases 


Die Chemie der Kampfstoile 

Von I>r. Mario Sartori. Aus dem Italienischen 
ubersetut von Dr. Hans Klumb. Pp. viii+259. 
(Braunschweig : Friedr. Vieweg und Sohn, 1935.) 
18 gold marks. 

T his is a well-arranged compilation of the 
available information about the substanoea 
which were actually used in the Great War, or 
which were about to be used when hostilities 
ceased. Some fifty substances are dealt with, and 
for each of them there is a brief history of its dis¬ 
covery and of its use in the Great War, followed by 
descriptions of the methods of preparation in the 
laboratory and of manufacture, where known. The 
physical and chemical properties are given, together 
with a brief statement of the physiological action, 
and in some cases methods of detection and estima- 
ti(m in the air. This descriptive matter occupies 
four-fifths of the volume. 

At the end of the book there is a table giving the 
substances that were actually used in the War, 
arranged in the order of their introduction. There 
are thirty-one entries in this list, which also gives a 
considerable amount of tabulated information 
about them. Another table contains seventeen 
substances which were prepared and investigated 


during the War, but did not actually come into 
use. 

At the beginning there are three short chapters 
of a more general character. The first discusses 
some of the physical properties of a few of the 
more important substances : their densities, vapour 
pressures, volatilities, boiling points, melting points, 
persistence and stability. Some of these properties 
are, of course, closely related ; the higher the 
vapour pressure of a substance, the lower is its 
boiling point, the greats its volatility and less 
time will it persist when scattered on the ground. 
The class of atemutators, which are derivatives 
of diphenylarsine, is, however, to be reckoned 
among the non-persistent substances, in spite of 
their very low vapour pressures, because tlmy are 
used in the form of smokes, or aerosols* 

The second chapter deals with tile relation 
between diemical structure and noxioua action. 
hi many cases timilar compounds are seen to 
produce timilar effects, as in ^e iklio of 
stemutatorB, or ‘nose gases’^ just llkiy 

of the kohrymators, or ^teadr ga«68\ con 
group .CH«X, where X is a hak>gen, 
contain the ketonic group tCO, imt 
apply tp all of thbm« very 
of vesioants, or blis^ 
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ntaxstovd 

C9C!i!CH.A$0lt. Heir i^ction both 
on tibe jAiih and the other organs is very similar, 
but it is diiBeult to seeinuoh resemblance in their 
oc^stiiutionexcept that th^ both contain chlorine. 
Host of the Otheor noxioi^ gases also contain one 
or other of the halogens, but they have practically 
no actum on ihe ei^dermis. The other constituents 
that go to make a substance noxious appear to be 
sulphur, flureenic and .KOt and .CN groups, but 
why some substances are so much more effective 
than others is not Always easy to understand. The 
property of being soluble in the body fats is prob¬ 
ably of importance. 

The third chl^ter discusses the classification of 
‘gaseB\ but is not very helpful. In the body of the 
book the substances are arranged according to the 
toxic elements and groups that they contain, which 
probably is most oonve^ent in a purely chemical 
work, but in practioe these substances are generally 
classified aocording to their principal physiological 
action. A. Marshall. 


Die Permeate und ihre Wirkungen 
Von Prof. Dr* Carl Opponheimer. Supplement, Lief. 1. 
(Bd« 1: Bpcoiellcr Teil: Hauptteil 7-15.) Pp. 160. 
Supplement. Lief, 2 (Bd, 1, Speciellor Teil, Haupt¬ 
teil 8). Pp. 161^320. Supplement. Lief. 3 (Bd, 1, 
Speoieller Teil: Hsuiptieil 8, 9). Pp, 321-480. (Den 
Haag : W. Junk, 1936.) 28«. each. 

Prof. C, OPVBNaBasncBR’s “Enzymes’* hem established 
for itself the positicm of a ’museum* of refereno4^ and 
infonnatian on this ever-growing subject. Such 
status is aooompanied by the disadvantage that the 
complete work becomes too costly to possess 
individually and to replace by now editions even by 
the libraries. Yet if it is not k^ up to date, especially 
in a subject whioli moves so rapidly, its utility rapidly 
lessens. To meet this difficulty, it is being ro-issued 
in the form of a suppl^nent to the spocial parts, 
which are those most useftii for the scientific worker, 
and not to the complete work. Following the Derman 
practice, this Supplement is aji^pearing in parts, the 
first thr^ wh^h arc before us. The whole is to 
comprise two volumes, and is to be complete in ten 
paarts wfiJriu two years at a cost of £8 10s, Od. 
to those >rbo subsmibe in advance. 

The pre^t poits deid with the esterases, in p^- 
tkmlar the of animal and vegetable origin, 

and the the enzymes 

which various glycosidea and the amylases. 

As every ^ort has been made to cover 

acbquate^ the and oonfosing literature of 

thit vai^^ at least evidence that 

mom atte^^ to the English and 

Aroerioari Any criticism in deftail is 

dbidca^^ i^ reading satfa^ea us that 

the dmuj, and that it is 


Sjdo 

Modem Sunreyiag for Civil Bn^neeni: 
the Practice of Surveying, Estimating and Betring 
out Works of all Kinds, including Chapters on Modem 
Photographic and Aerial Surve 3 dng as applied to 
Engineering Enterprises. By H. F, Biroha|, Pp. 
xi+624+26 plates, (Ijondon ; Chapman and Hall, 
Ltd., 1935.) 26s. net. 

Mary books have been written on geodesy and 
surveying for civil engineers and survejmrs, and of 
their authors many are engineers with Colonial 
experience. The volume under notice falls within 
the latter category, and therefore must be considered 
from this point of view. 

The impression obtained is tliat the work will be 
extremely useful to on engineer in the Colonies who 
has already had some experionoo of the subject, and 
this alone would justify the brevity of treatment of the 
sections dealing with such matters aa the calculation 
of closed theodolite traverses, the principles of 
levelling, and the methods of setting up of a level, 
theodolite or tacheometer. Many teachers of civil 
engineering would probably join with the reviewer 
in questioning the advisability of omitting the study 
of practical astronomy, while it would perhaps have 
been preferable if the consideration of circular curves 
had preceded that of transition curves, instead of 
following it. The standard method of finding the 
constants of a taoheometer in the field is not given, 
wliilo Fig, 30 on p. 24 is wrongly drawn. In other 
rt^epects, the work is exceedingly well illustrated, 
though some of the illustrations woiild repay full 
lettering and description. 

The sections which deal with cuitual examples of 
large surveys of civil engineering works in the 
Colonies are very interesting and well set out, and 
should ap{>eal to roadors whoso practioe involves 
problfsms of siuih a kind. B. H. K. 


Introduction to Vertebrate Embryology: 
a Textbook for Colleges luid Universities. By Prof. 
Waldo Shumway. Third edition, revised and en¬ 
larged. Pi>. xii-f 390. (New York : John Wiley and 
Sons, Ino,; London : Chapman and Hall, Ltd., 
1935.) 20e, net. 

In recosting bis excellent text'bt,>ok of vertebrate 
embryology for a third edition, Prof. Waldo Shumway 
has incorporated much new material, especially 
summarising the results of recent experiment^ 
research, but has maintained the lucidity and 
suggestiveneas of the previous editions. In its new 
form, the book is an admirable introduotion to 
cytology and genetics and a clear exposition of the 
new work on organisation, which has recently 
acquired firesh distinction by the award of the Nobel 
prize to Prof, Spematm, 

Its value to tlie student is enhanced by the 
teohmoal information about mioroscopy and the 
methods of histological procedure. Aibogether it 
forms an admirable iatroduction to embryology and 
genetics which can confidently bo commended both to 
students and teachers of this inqmrtant part of 
anatcHx^. 
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A Text^Book of West African Agrncujture 
Soils and Oops. By Dr. F. R. Irvine* Pp. xiv-f 
848+32 plates. (London : Oxfonl University Press, 
1934.) 7tf. 6<i. net. 

Fob an Knglish doctor of scicuoo to write an agri¬ 
cultural text-book for native West African students 
ceun be no easy task, and only the West African 
reader can say iiovr far Dr* Irvine has sucoeedeti in 
his objoots. nie outlook of the African native 
towards soil science must* for example, be different 
from that of the European, and requini a different 
mode of presentation from the teacher. Dr. Irvine 
haa, however, Huccw3<led in compj*eHsing into sevemty 
pages a most lucid and simply expressed account of 
the essential points of soil science, and although this 
iiwolves some degnw of over-simplification, it always 
affords at least as adequatfj an explanation of fa<Jt 
and is as intelligil)le as the more orthwlox point of 
view. 

The main part of the book is devoted to descrip¬ 
tions of the cultivation of almost cvor 3 '^ crop that is 
or might be grown in West Africa, and shouhl b<» of 
great value not only to the students of Achiraota 
College, but also to all who wish to know the rudi- 
mento of tropical agriculture and economic botany. 
Dr. Irvine is cautious in recommending the adoption 
of modem Eurof>ean methods and implements into 
African agriculture, confining himself to descriptions 
rather than to praise of the achievements of more 
northerly civilisartions. This is an excellent feature, 
and shows a deep understanding of the needs of the 
readers for whom the book is primarily intended, and 
by pointing out tho virtues os well as the failings of 
the time-honoured systems of native agriculture 
gives the book an adde<l value to the English reader. 

The book is well produced and fully illustrated 
with plat^iB and diagrams. 

Our Enemy the Termite 

By T. E. Snyder. Pp. xii + 196. (Ithaca. N.Y. : 
Comstock Publishing Inc., 1985.) 3 dollars. 

The author of this book haa been associated, as an 
entomologist, with the U.S. Department of Agri¬ 
culture since 1909. During this period he has been 
chiefly occupied with the investigation of termites, 
and other wood-destroj'ing insects, and hi.s original 
writings on these subjects are known to most entomo¬ 
logists, Much of the first-hand knowledge, thus 
acquired in an official capacity, is incorporated in a 
general way in this \iseful manual. The species of 
termites diit^uss(»d are those native to the United 
States. While these 52 specit^ ropres^fc only about 
3 i*er cent of the world’s termite fauna, the limitation 
is offset by the fact that most phases of termite 
biology are discussed* Dr. Snyder’s book is, in fact, 
an authoritative introduction to the complexities of 
termite economy. The subjects of castes, repro¬ 
duction, colony founding, growth, food, inquilinm 
and other phenomena all cenne in for treatment. 

The biological aspect of termite life is followed by 
chapters dealing with the relationship of these insects 
to man. The damage they bring about to buildings, 
crops and other proj^y is well known, but relatively 


few people understand the ecologidai principles under* 
lying effective control. Dr* Snyder has much to say 
on this subject; he is an advocate of the adojition 
of proper for building oonstruotion as a means 
for prevention, and explains the procjCdure to be 
adopted. The numerous clear ilhistrations, mostly 
taken from the author’s published papers, add to the 
value of the book. While it is to be commended to 
the biologist* its clarity of style, and the addition 
of a glossary of unfamiliar terms, renders it cosily 
understandable by the layman. A. D* 1. 

Weeds 

By Prof. W. C. Mucnschor. (Rural i^cicnce Series.) 
Pfj. xxii+577. (N(?w York: 'iPhe Macmillan Co*, 

1935.) 2r>s. not. 

Tbadk in plant products l>etwoen widely separated 
countries has brought with it an interchange of the 
wcfds of cultivated land. By the spread of Western 
civilisation to all parts of the world, there haa resulted 
a preponderance of European weeds among tlie 
onugrants to other temperate regions. North America 
is no exception* A survey of this weed flora of the 
northern port of tho United States shows that a large 
proportion of the adventive weeds an? from Europe. 
The wide range of many wet'ds therefore renders a 
weed flora of more than local interest. 

The problem of wet*(i control is twofold, for it is 
neceasary first to identify the plant oonoemed before 
it is posHiblo to choose the moat suitable moans for 
destruction. Both of these aspects of tho problem 
an^ dtfalt with fully in this book, Cliapters are 
devoted to agencies of weed dispersal, means of 
circumventing weeds, and weeds of special 
habitats. Mefjhanical and chemical methods of weed 
control are discussed in oonoisi? manner, bxit with 
sufficient detail to allow of thoir application by the 
practical farmer. Numerous references ore given to 
modem research in this field. Tho bufic of the volume 
consists of a flora in which about five hundred woods 
arc described, suitable means of destniction being 
suggested for each* Many excellent line drawings, an 
artificial key to the species and a glossary should all 
increase the value of the work to the layman* 

Electron Diffraction 

By R. Beeching. (Methuen’s Monographs on Physical 
Subjects.) Pp, viii + 108. (London: Methuen and 
Co., Ltd*, 19^.) 3s. net. 

The increasing interest manifested in problems of 
surface and molecular structure is sufficient justifl* 
cation for the appearance of this very clear wd 
well-balanced little monograph, qxdto apart from the 
excellent practical illustration which it gives of the 
principles of wave mechanios. In the acof^ of a 
hundred pages, the author has diaoussed elactrcm 
wave properties, the early history of tM eixperifnentat 
side of the subject, diffraction by tmnsmissibii aiid 
by reflection, apparatus and teclmique; fUid 
principal types of problem suited to mvest%atjioti 
electron di^action* The book may he 
rwKrnimended as a most usefhl v^iew of the 



NATURE 


Amt 11, 1936 


001 


The Galactic Nebulae* 

By J. H. Reynolds 


T he rolationship which exists between the 
dark galactic clouds, the luminous diffuse 
nebulosities and the involved or neiglibouring stars 
is now generally recognised, but it has been only 
dtiring the last twenty years or so that the real 
connexion between them has become evident, 
owing principally to the work of Slipher and 
Hubble. The luminous nebulosities, such as that 
surrounding G Oriowis and p Ophiuohi, ore regions 
on the near side of obscuring (Jouds, illuminated 
by stars within effective range. The medium 
composing the clouds is lit up in two ways, depend¬ 
ing on the temperature of the stars involved. Stars 
of ^0 type and higher temx^ratures excite and 
ionise the atoms of the cloud by intense ultra¬ 
violet radiation, the resulting characteristic radia¬ 
tions being principally hydrogen, oxygen (singly 
and doubly ionised in the metastable state), and 
helium. With stars of lower temper«.lurc than B2, 
the illuminated cloud gives a continuous spectrum 
of the same type as the stars, which we may 
reasonably interpret as reflected light, white 
nebulosities surrounding intermediate stars show 
a combination of both types of spectnim. 

Although the great fi^vance in nebular as¬ 
tronomy during the present cc^ntury has been 
entirely due to photography, sinc^e the pioneer 
work of Common and Roberts in Great Britain, 
and Keeler in America, the blotting out of the 
involved stars by over-exposure has had the effect 
of masking the apparent luminosity relationship 
between the stars and the surrounding nebulosity, 
ao that some of the galactic nebuisa came to be 
regarded as independent formations. As an 
example of this I may mention Wolf's photograph 
of Nebula N.GX\ 7023 in Oepheus (Fig. 1). No 
one would think from the photograph that any 
star was involved in the nebula at all, although it 
is in fact the nebulosity surrounding the star B.D. 
67®.l283. This brings me to a point which seems 
not to have met with the consideration it deserves, 
and that is ths real relationship between the 
magnitude of the star and the surrounding nebu¬ 
losity, Xt is evident that the apparent relationship 
depends for ope thiiig cm distance. If, for example, 
tiie Great Nebula in Orion were twice its actual 
distance the involved stars would be reduced to a 
quarts of their present brightness, white the 
apparent of the surrounding nebulosity 

would bo siSB the same as at present, although 
rOdPCedfo'd^ diameter. 

■; SeUvoml to tl*0 Bpyal 


There is another complication introduced by the 
type of instrument employed. Broadly speaking, 
the apparent brightness of a star in the telescope 
depends on aperture, white the brightness of the 
surrounding nebulosity depends on focal ratio. By 
using a short focus reifector or Ions we can increase 
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the intensity and extent of a nebulosity ; but the 
photographic result is apt to give a very erroneous 
impression of its real brightness, or rather faint¬ 
ness. A third modification is introduced by the 
three dimensional form of the nebulosity, which 
makes it impossible to say what is the real local 
distribution of intensity in an irregular oloudlike 
formation. It seems, therefore, impossible to 
measure the true ratio of intensity between any 
particular point of nebulosity and involved stars ; 
but it is possible to measure with advantage the 
light distribution in planetary nebul®, as these 
are usually symmetrically shaped formations, and 
consist of concentric gaseous shells transplant to 
their own radiations. 

The first to realise thu true ohataoter Of the dark 
obsouting clouds in the Galaxy was Baamard, who 










u8c 4 a 6 in* short focus lenis. Their extent must he by XX $70/9 extends i|itt<^ SviTthei^ a^y lirom 9 
enormous, as they cover many square degrees of tl^ XX 5007, 4959, the tadiaiionii of doubly 
the sky in Orion, Cygnus and other regions in and ionised oxygen. Hydrogen seems to be ahucNit 
about the Galaxy. Their edges are usually oo-extensive with singly ionised oxygen, wtiile 
luminous, although there are some well-known helium is found mostly in the central regions. We 
exceptions to this. Thus the Nortli America have therefore to deal with elements of low atomic 
Nebula in Cygnus is really the luminous edge of number, which form a large p«tft of our own 
on extensive dark cloud (Pig, 2). On one side of atmosphere. It seems oiuious that there is not 
the bright edge star-counts give only 10 per cent of more evidence of nitrogen in these douds, another 
the number on the other, where the normal stellar gas of low atomic number and very wideS{uead in 
background of the Galaxy is shown with little or our atmosphere. The explanaticm seems to be that 
no obscuration. The same applies to the long singly ionised nitrogen in the metastable state has 
filaments of nebulosity N.G.C. 6960, 6992 in two strong radiations at XX 6564, 6548, but no 
Cygnus, although in these cases the disparity of other radiations occur within accessible range. 
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Fio. 2. Korti) AmeriOft H«bua in OygBia, N.O.C. 7000. 

slat-counts on either side is nothing like so marked, Both these radiations are conspicuous in some of 
owing either to a shallower depth of the absorbing the planetary nebulst, although I cannot find that 
medium, or a greater rarefaction, or both in some they have been identified yet in the Orion Nebula, 
degree. There seem to be indeed all degrees of It has often been assumed that the olOiids must 
density of the absorbing medium between com- consist of solid particles owing to the fact thSt 
piete opacity at a shallow depth, such as the dark they reflect the light of neighbouring «tan»> imd 
nebulosity near IjOrionis, and a scarcely perceptible have a strong ab$ 0 rbhig eflSact. But there is 
dimming of the stars by a light veil. definite evidence that there can be no oorisiderable 

We come now to the important question of the amount of solid particles in the gasepm) nebulis,, ws 
composition of these clouds. In the case of the stich partldes would tmtd to absorb the radiations 
Orion Nebula and others giving a gaseous spectrum, from the gases, and ^ve a exmtinupua speo^^ 
we have quite definite evidence as to their nature. It is now generally act^epted that the diara6teristic 
They consist of hydrogen, singly and doubly radiations of the gaseous nebulosities ere 4m tp 
ionised oxygen in the metastable state, and helium, the ionisation of the gases in the % thO 

These radiations extend for a ^nge of about eight strong radiation of pltra-^violet %ht or d^reaius ^ 
light years fipom 0 Ononis if we take the usually electrons endtted by the 
accepted distance of 180 parsecs. As might be involved. Whop the effect^ 
expected^ the singly ionised oxygen represented ' utea^idolet i^aibkm'hi' ; 
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troiild Ziati^^ be ppewnt in thair 
ooiiditibnf Tbete menu to be no valid 
muKm '^y tbeee nentnd atoms shoiUd not form 
moleeales, and even enter into oombinatkm with 
atoms oif other eluents to fcmn moleoiiles of water 
VafiiOur and, if nitrc^en is present, of ammonia. 
OsHng to tile W temperature of interstellar space. 
iia<^ moleouleS eould scarcely exist in a gaseous 
or liquid form. Is it not, therefore, possible that 
the ‘dust* whioh oauses t^ reddening of the light 
of stars involved in or behind the clouds, and 
reflects the light df stars of temperature lower than 
Bi, may be partities of frozen water vapour and 
perhaps ammonia 1 In any event, all the evidence 
we have is that only gases of low atomic number 


there was only a rough ocarielatiim between 
two. The pnqeoted outline of both N.O.C. fl72d 
and Hubble’s Variable Nebula is opmet-Jike, and 
is comprised irregularly within an angld of 60“ 
with the variable as the apex. 

The illumination of the nebulosity N.6.C. 6729 
is consistent with the idea that the light of the 
variable star is transmitted to the cloud with the 
velocity of light, if a distance of about 120 light 
years is accepted. But the most striking evidence 
for this is aflSorded by Slipher’s spectrqgraphic 
investigation of these two variable nebulae, for 
both the stars uid the nebulosities gave a spectrum 
similar to the earlier spectrum of novae. Brighl' 
hydrogen lines are specially conspicuous, with 
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are pre^t; but we do not know enough of the absorption on the edges of shorter wave-lengths, 
{dtyshwl conditions to amswer the question. amd bright helitun also appears with many other 

fhthajpe the most extotMirdinary examples of radiations found in Nova Aurigae at an early stage, 
the ‘lefl^on’ nebulae are the ’variable' nebulae. Although the planetaries give the same type of 
1%Tee of these em imow&-^]^d’B variable nebula spectrum as the gaseous diffuse nebulosities, they 
i& t TaUri, N.Q.G. 6729 in Corona are totally distinct in their orig^ and dbaraoter- 

Atutr^s, and Habbte’k variable nebula in Mono- istios. There is no doubt now, I think, that they 
Wt 08 ) A|l. 'V,lirv>e;;iirTO oohneoted with variable stws originated as new stars. The oonoentrio, or almost 

; arid dh^ blMOUriril; olquds, but it is the last two oonoeotrio, shells of gas were blown out fnm a 

nova at the csriginal outbunt, and have been 
imade a detalfed study of traveling outwards fmr many thousands of yean 
The dark in most cases, at velooitiee slow oompared with 
' nebula is pro- those of the originsl outburst. Nova Aquilis in 

'|'eiSted;;iBi!B^ js not illuminated. 1918 was the firrt of these outbursts to give us 

of the ehie, and Campbell’s riasrio woric on the 

'■ ' tmm ,atsM^ which ^Ignetaries, of whlrii details can be Ibund in the 

hf. fll^. The form Lkh Obf. BvU., vel. 13, gaye ua the corridmrative 
.'Af‘4he-MrfiulQsity varied - evid^oe we wanted. It^'ia 'irne^'thM/N<’*«'^Pttrset - 
; Star, 'but ^ ..ha 19dl''afao«rad a'rafddlly'eiiqtanding'h^^ 
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but thiB Kapteyn intorpretad at the tiioe aa the «ot to a eeulMi eter, but to aai eij^tb ukagnitude 
passage of light outwards in a cloud. This ex- stair probably outside the fiiidQl altogether. The 
planation still holds goodj as the parallax of this contour of the rest of the disk> which is ,ouly 
star is so small that no cvther seems to account visible in part, is about 8^ in diameter, which at 
for the extremely rapid growth of the shell. In a distance of 200 light years would repfresent 0*3 of 
six months it had expanded to an angular distance a light 3 W<r in diameter. 

of between 6' and 7' from the star. This first It would seem that if the radiation firom 
luminous ting was foUowed by a much smaller the central star falls below a certain tempera^ 
nebulous envelope which bad expanded to about ture, and no longer extends into the ultra-violet, 
SO'" in diameter by 1926. It is of irregular form, the whole nebular sh^ disappears, so far as 
and from the curioiis hook-like form of its spectral visibility is concerned. This is cmly what we might 
lines is still expanding at a considerable rate. have expected, but wo arc still loft with the diffi- 

The great majority of planetary nebul® are culty of explaining its oontinoed existence at all 
almost symmotrioal about an axis, and are either as a shell of gas, if the spheroidal form is the result 
elliptical or circular in outline. In some cases the of a balance between gravitation and radiation 
gases are concentrated in the outer rim of the pressure, the basis of most of the theoretical work 
shell and it is not so long ago that 'ring^ nebula? on the subject. It is possible of course that it 
were differentiated from the planetaries in the is no longer enthely gaseous, as there is some 
catalogues, the N.G.C. for example having a evidence of obscuration. This unique object at any 
different symbf)l for each. rate shows us that there may be invisible as well 

We know now, of course, that the central stars as visible planetaries. 
which are of 0 tyj)©, and probably dwarfs, are the The researches of Keeler, Campbell, Moore, 
cause of the illumination of these enormous globes Wright and Curtis at the Lick Observatory on the 
and sheUs of gas, by strong radiation in the ex- planetaries were undoubtedly the most complete 
treme ultra-violet. The slitless spectrograph of the ever undertaken at a single observatory. Besides 
Grossley reflector at the Lick Observatory gave the direct photography ‘with the SO-in. Crosaley 
separate images along the spt^ctrum, and the com- reflector, and the wmrk with the slitless speotaro- 
parative diameters of these show much the same graph, a speotrpgraph with a slit and high dispersion 
sequence as the diffuse gaseous nebulce. The attached to the 36-iii, re&actor revealed the fact 
smallest images are helium and doubly ionised that some of the planetaries were still in motion 
oxygen, and the largest are singly ionised oxygen radially, and also in slow rotation. 

(both in the metastable state), and hydrogen. In With the slit placed across the major axis when 
a good many cases singly ionised oxygen is not the outline was elliptical, the lines at XX 5007 and 
represented at all. 4959 were found to be either doubled or widened 

Like the new stars, the planetaries usually are in the middle, and the ends of lines ware slightly 
found near or in the Galaxy, and their parallaxes are twisted in some cases. This doubhi^ or tooadening 
small. But if novae are responsible for the planet- of the lines is hatnrally interpreted to-day os a 
ary nebulss, how is it that we do not find them measure of expansion or coutraotioni although 
on the sites of well-known outbursts in the past ? Campbell did not agree with this View, but 
Tycho Brahe's great nova of 1572, which twisting and inclination of the lines he explained 
equalled Venus in brightness, was situated in himself as a rotation effect, 

Cassiopeia in declination and about one and The most striking feature of the 0 type nuclear 
a half degrees from x, according to his observa- stars is their great and inoreasixig mt^nsity towani» 
tions, which were taken with great core. After the ultra-violet end of the speotnuU. The maximum 
allowing for precession, we con determine the radiation seems to be actuaUy beyond the 
locality of the outburst to-day, but although a spheric limit of X2M0, whffe the y^nal range is 
search has been made, there is no trace of a planetary unusually faint, Thk exjdiains^ w the central 
nebula within 8® of it. Tycho Brah6's nova was not stars weie missed in the days of visual 
the first in this re^on, for two others were reported and why they co!ine out so readily in photographs, 
in old chroxuoles in the region between Cassiopeia Instead of colour excess, such as we find M 
and Cepheus. One occurred in x.d. 945 and another stars involved in the clouds, we ffnd a la^ ced^ 
in x.n. 1264. There is, however, a very unusual type defioisnoy. It is difficult to give a zeo^ 
of planetary in E.A. 23** 16»,I)eo.+60® 89' (Pig.3)» faintness of the visual speotn^m. It can scarcely 
lying about 8* away from the site of Tycho's nova, be actual and We M 

and it may be that this is the result of one of the soine phy^dal effsOt id fhe Iff 

earlier outbursts. It differs from all other planet- exdtation of gaaftoiiia xhall iriiiflK 
aries in the fact that the bright illumination of the transmissipn eff tht 
de$riy over ^ut 80® of arc te due; the ulWa^vUdet 
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The Mean Annual Loss of Life during Earthquakes 

By Dr. Charles Davison 


I T is always diffioult to make an acoural« estimate 
of the number of lives lost during a great earth¬ 
quake, and impossible in such disasters as those of 
Lisbon in 17fi5 and Messina in 1908. For Lisbon 
alone, the estimates vary between 30,000 and 
70,000; but the bodies were removed from the 
city in masses ifrithout being counted. In the 
Messina earthquake, the first estimates gave 
150,000 as the number of persons killed. A later 
report reduces the figure to 82,000, but, as it 
includes more than 32,000 “presumed killed”, 
the real number may be about 50,000. In the 
great Japanese earthquake of 1923, there is the 
same uncertainty. According to the official 
estimates, 99,331 persons are known to have lost 
their lives, but th^ were also 43,476 reported as 
missing. In all coses in which the figures differ 
widely, the mean of the greatest and least is taken 
in the estimate that follows. 

In an attempt to determine the average annual 
loss of life from earthcpiakes, it is necessary to 
include the earthquakes that occurred during a 
considerable interval. If this were not done, the 
effect of a small number of losses so great as that 
of the Japanese earthquake of 1923 might unduly 
distort the average. In that her© given, the earth¬ 
quakes of the two centuries 1735-1934 are taken, 
with tlie exception of the Calcutta earthquake of 
1737, for which the report of 300,000 persona killed 
seems doubtful. The well-known Milne scale of 
intensity for deetruotivc earthquakes is used, 
though earthquakes of the lowest degree are 
omitted, as they contribute but slightly to the 
loss of life. 

During the two centuries mentioned, the total 


number of deaths in 135 earthquakes of the third 
degree of intensity in the whole world was 
1,044,606, and in 01 of the second degree 2,125, 
leading to averages of 7,788 and 35 per earth¬ 
quake. In the last century (1800-99) covered 
by Milne's catalogue of destructive earthquakes, 
there wore 360 and 510 earthquakes of the 
two intensities. At the above rates, the total 
number of deaths per century would be 2,786,680 
and 17,850, giving 28,036 as the average loss 
j)or year. 

The average annual rates obtained in the same 
way for certain important earthquake districts 
may be given. They are as follows; 13,862 in 
Cliina, 7,980 in Colombia and Ecuador, 2,240 in 
Jai)an, 1,0CK) in Italy, 991 in Ojutrol America, 716 
in India, 686 in Persia, 550 in Asia Minor, 99 in 
Greece, 35 in the Philippines, 29 in Formosa, and 
6 in the United States, In addition to the above 
regions, there is a number of others, such as Spain, 
l^ortugal, Venezuela, Algeria, etc., in which the 
numbers of earthquakes with known losses of life 
are too small to give satisfactory results separately. 
Grouping thorn together as a single district, the 
corresponding average numlwr of lives lost per 
year is 2,380. The sum of ail the above numbers 
is 30,479. 

Thus, remembering the uncertainty of some of 
the estimates on which we have to depend, it 
would seem that the average number of Jives lost* 
every year in the earthquakes of the whole world 
is about 28,000-30,000. Of the two figures, the 
smaller is probably the more accurate, because 
the laigcr the region, the less will he the disturbing 
effect of the most destructive earthquakes. 


Obit 

Vioe-AdtaM H. B. T. Somerville, C.M.G. 

T HS! death on Msmh 24 of Vioe-Adiniral 

H, B. Soiberville haa removed from ttio 
world one tidlo w«b imbtied with the spirit of service 
end Wilm. threms^hut his whole life, set an example 
of stMtdAiid end^ntw in all the doties which ho was 

hloiitsed :wi*h good health, n 


uary 

charaotoristiGS of the beat type of Irisliman, and won 
the friendship of all who Imew him* Of his earnest 
years in the Navy the writer has no personal know¬ 
ledge, but his wotk as a surveyor rexnaina, and it 
was a sourcQ of great satisfaction to him to know 
that his labours in so many ports of the world wcaild 
continue to be of use and benefit to his fellow-saamen. 
To give something usefrtl to the world, some^ng 
which shouM endmte for time»is perim^ a norttud 
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hope of all pioneers, and an insight of the untiriiig 
efforts and application neoeasary to the aoooznpliBh- 
/tnent of a modem detailed survey is given in his book 
'^The Chart Makers*’ which, humorous though it is 
in many places, shows how arduous k the task, of 
the surveyor and how x>ainstakmg his investigations. 

In 18ft9, Somerville was appointed to the Surveying 
Ship DaH and served in her and in the Penguin in 
Australasian waters until 1896 ; after a short period 
of service in the Hydrogiuphio Department, Ad¬ 
miralty, he joined the Egeria, and in that ship he 
proceeded to British Columbia, carrying out surveying 
work in the Straits of Magellan en route. During 
the latter part of the commission he became first 
lieutenant, and waa in 1900 appointed first lieutenant 
of the Triion in homo waters. He became commander 
in 1901 and was next appointoi to take charge of 
special tidal observations in the Ciionnol Islands. 
In 1903, ho was ordered to uiiderttdce spenjial surveys 
in the Persian Gulf, for which ho received the apprecia¬ 
tion of the Lords of the Admiralty. In the early part 
of 1904 he was selected to take command of the 
Sealark to carry out survoyH in the Mediterranean 
and East Indies ; it was during his time in the Sea~ 
lark that he was instructed to collaborate with the 
Percy Sladen Research Expedition, in the work of 
wliich he was already so interested. Returning home 
to England at the end of 1907, ho was placed in 
charge of Uie West Coast of England Survey, and 
in 1912 took command of the Heemrck in horn© waters, 
in which ship he was serving on the outbreak of wear 
in 1914. 

During the War, Somerville, who had boon pro¬ 
moted to captain in 1908, was in command of 
H.M. Ships Victorian, AmphitrUe, King Alfred and 
Devonshire in the 10th Cruiser Squadron. He was 
promoted to Rear-A(toiral in 1919 and to Vice- 
Admiral (Retired) in 1926. 

His last work in the Hydrographic Department 
was the compilation of “Ocean Passages of the 
World”, and ho served as chairman of a Tidal Com¬ 
mittee in 1923. 

Admiral Somerville was interested in a great 
variety of sxrbjocts, and whilst in the Pacific Islands 
collaborated with the late Commander S. C. Weigall, 
R.N., in compiling vocabularies of dialects of some of 
the Polynesian islands ; he also turned his mind to 
the improvement of sounding applionoee, and the 
Somerville gear, which was a groat advance on 
older method of sounding, is still used in the survey¬ 
ing service. The lost years of his life were devoted 
to literary work chiefly oonneoted with the South 
Sea.fl, where so much of his early life was spent. 
In 1934, he published “Commodore Anson’s Voyage 
into the South Seas and Round the World”, in which 
ho used Ids knowledge of those waters to rewrite 
Walter’s classic, embodying at the jsome time the 
results of his researches in the Admiralty records of 
the period. At the time of hia death ho was engaged 
on a similar modernised version of William Mariner’s 
“AcMJount of the Natives of the Tonga Islands”, and 
had already ooUeoted a considerable cunount of un¬ 
published material not known to Dr. Morrin, who 
published the original book in 1817. 


Mir. C. A W. 

Wn regret to record ihia doath, which took place 
on Jda^h I in London at the age of sixty-three yaaze, 
of Mr. C. A* W. Mbnokton, explorer and forhierly 
administrative official in Papua. 

Charles Arthur Whitmore Monokton Was bom in 
New Zealand in 1872 and went to New Guinea in 
1896, when Sir William MacGregor was lieutenant- 
Governor, In 1808 he entered the public sorvlo© as 
resident magistrate at Bamarai. The administration 
of the country imdcr British rule was then in its 
earliest stages of organisation, and Monokton’s duties 
wore largely the pursuit of raiding porUoS, who 
constantly attacked th© white miners within his 
jurisdiction, which covered the nckrth-eastem area of 
the island, not previomly administered, and of which 
ho was the first resident magistrate. In 1993 he was 
also given the Northern Division, which was in a 
state of disorder. 

In 1906, when in pursuit of previously unvisitod 
tribes, some of whose members had raided a minors’ 
camp and murdered some of its oocupants, Monckton 
made the first ascent of Mount Albert Edward 
(13,320 ft.) under the fire of hostile bowmen, and 
mapped the country from it. A more strenuous 
oxpe^tion of the same year to the Wasia River in 
search of gold and to ebsoertain how far the river lay 
in British territory enocrantered terrible hardships 
and ended in disaster, for which Monckton was 
criticised by the authorities. In September 1006, New 
Guinea hod come under the Australian Common¬ 
wealth; and Monckton, withoharocteristicimpetuosity, 
resigned and retired to England, where he lived for 
the remainder of Ids life. 

A pioneer in administration, Monckton was one 
of the first to recognise that the qualities which lead 
a native to transgress the white code by adherence 
to tribal custom, as raiding and head-hunting, 
might be turned into ttseful ohaimek. He invariably 
recruited his very efficient police from such criminals. 
He published three books in which a groat gift of 
humour was used to advantage in displaying a ke&n 
appreciation of native ohoractOr, while at tto some 
time recording data of no Httle value relating to 
tribes at that time unknown. His first book, ”Bome 
Experiences of a New Guinea Resident Magistrate”, 
appeared in 1920 and was received with ooolomation 
by the critics. It was followed by “Last Days in 
Now Guinea”, published in 1022, and ”New Guinea 
Reoollecrions” in 1934. 


Wx regret to announce the following deaths i 

Mr. James Whitehead, K.C., fellow of the Impitfiai 
GoUege of Boienoe and Technology, who was a leodUng 
authority on Patent law, especially in its applications 
to technology, on April 3, aged flfty-oigWi y&m. 

Dr. W* A. Parr, president 6f the 
nomioal Aixooiation in 198^34, on Ap^ 

Prof, J. Stoklaws, cUreotor of Staia Inatltu^ 
of Beseareh in Plant Products, on 4 

aged sevwrty-sia; ^ysiafS^ 
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News and Views 


Sir Robert Mood: Award of Mcssel Medal 
The Society of Chemical lnd\istry hae awarded its 
MesHol Medal thig year to Sir Robert Mond. This 
medal ia awarded to those who have attained 
emmence in applied ohemistry, and is given in 
alternate years. Sir Robert Mond has for many 
years been associated with prominent concerns in the 
chemical indnstry. He is a director of the Inter¬ 
national Nickel Co., the South Staffordshire Mond 
Gas Co., and the Mond Staffordshire Refinery Com- 
pemy. Ltd., and his directorships in the past have 
included those of the Mond Niokol Co., and Brunner 
Mond and Co. Sir Robert was bom in Lancashire. 
He is the son of the groat industrial chemist Dr, 
Ludwig Mond, and the award of the medal will he 
felt by many chemists to be not 011 I 3 ' an €W5know- 
ledgrrtent of Sir Robert Mond’s own services to 
<du>mieal industry in Grmt Britain, but also a 
reminder of the important part taken by the Mond 
family in the progress of industrial chemistry in 
Grt>at Britain. Dr. Ludwig Mond, Sir Robert’s 
fatlior, was pr<^ininent in the early organisation of 
th€^ Society of Chemical Industry, having been one 
of its first secretaries in 1881 and its president in 
1888, Sir Robert was educated at Cheltenham, 
Cambridge, Zurich and Edinburgh, and 'worked for 
some time witli Sir William Thomson, later Lord 
Kelvin, Ho was largely responsible for the planning 
and equipment of the Davy Faraday Laboratory at 
the Royal Institution. Sir Robert Ih also well known 
for his intorest in Egyptology ; and he is also chair¬ 
man of the Norman Lockyor Observatory Corporation, 
He was knighUxl in 1931. 

Eshibitions of Chinese Art 
The exhibition as a wliole of the Eumorfopoulos 
Collection of objects of Chinese and Far Eastern art 
acquired for the nation, announced to take place in 
the Victoria and Albert Museum, South Kensington, 
will be declared open by the Chinese Ambassador on 
April 17. Not only will some of the pieces now be 
seen by the public for the first time ; but also it is 
the last ooeaaioti on which it will be shown as a single 
ooUeotion. Wlicn this exhibition closes at the end of 
the coming summer, the exhibits will be divided 
between the Victoria and Albert and the British 
Museums, and certain of them will bo allocated on 
loan to other museums. This exhibition will supple¬ 
ment the exhibition of Chinese art at the Royal 
.Academy in several directions. The art of the Han 
^d T‘ang dynasties, for example, will be much more 
1 ‘uUy repr^ented ; and there will be an extensive 
series of the pottery burial figures of tlio Wei dynasty 
(a.o, 38d-&35). The Eumorfopoulos collection also 
affords opportunity for comparison, os it inolud^ 
examine of art areas which did not come within 
the scope of the exhibition at Burlington House, such 
M the oH Korea* little known lutid not otherwise 


well represcnt-<Ml in Great Britain, and the art of the 
nomadio tribes of southern Siberia. A charge for 
admission of 1 #. will be devoted to the fund for the 
purchase of the oolltHJtion, of which at prestmt only 
one half has Ixwn raised* An exhibition of Chines 
art is also being held in the City Art Gallery, Man« 
Chester. It was optmed by the Chinese Ambassador 
on April 3 and will be on view for a period of six 
weeks. It consists of some of the (txhibits lent to the 
exhibition at Burlington House by British collectors, 
together with speed mens from collections in Lanca¬ 
shire and Cheshire. 

American Indians and the Land 

Equally with other citizens of the Unitcxl States, 
the American Indian is benefiting under the *Now 
Dear. An appropriation has been made to purchase 
for his benefit some of the land in Oklahoma now in 
the possession of the whites, which formerly belonged 
to Indian trilx\smen. The prospects of the Iiulians 
have now m\ich improved under the legislation 
jiromotfxi by the Hon. John Collier, Commissioner 
for Indian Affaii *8 since 1932. He was largely re¬ 
sponsible for the passing of tho Wlioolor-Howard Act 
in 1933, undfjr the provisions of which an attempt is 
being made to promote the prosperity of the Indian 
on lines in atjconl with the tradition of tribal culture* 
and to revert, so far as is now possible, to tho system 
of group tenure of land, which was broken up in the 
mistaken efforts of a previous generation to develop 
the Indian standard of life by individual grants of 
land. Tlie provisions of the now legislation and its 
relation to existing conditions are summarised by 
Dr. Wilton Marion Krogman of tho Western Rosorvo 
University, Cleveland, Ohio (Z. H/jsftenkundef 3, 1). 

Land may no longer bo hold in scjvoralty by the 
Indian, but only tlirough tho tribe or group under 
the guardianship of the Federal Government, on a 
tenure which may vary in form. Tho sum of 2,000,000 
dollars, together with such further sums as may 
accrue, has boon set aside for land purchase, while a 
credit sum of 10 , 000,000 dollars 1 ms been set up, 
which is available for any Indian through a tribal 
corporation. Tho Indiauii, it is to be uoted, are to 
bo encouraged to retain their tribal culture—though 
not in tho “back to the blanket” sense—-and ad¬ 
ministration is to adapt itself to local variations in 
cultural pattern. It is estimated that between 1887, 
when they were settled on the reserve, and 1932, the 
Indians lost tlirough alienation 90,000,000 acres of 
their grant of land. Of the remaining 47,000,000 
acres one half is desert; and there are now 150,000 
Indians who have no land. Tho popular conception 
tliat the Indian is a degenerate and disappearing 
race is entirely erroneous. In certain selected areas 
between 1905 and 1934, the Indian population rose 
from 61,146 to 78,139. 
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Horse Mutnmificatioti in Andent Egypt 

Mumkxfxcatiom* of saored animals is a familiar 
practice in the annals of Ancient Egypt, especially 
in the later periods. A discovery of what is thought 
to be the earliest known example of the mummih< 
cation of a horse lias recently been made on the hill 
of Sheikh Abdel Kumeh, on the west bank of the 
Nile at Thebes, by an expedition of the Metropolitan 
Museum of New York under the field direction of 
Mr. Winlock. The expedition is carrying on Mr. 
Winlock’a excavation interrupted in 1927, when he 
discovered the tomb of Sen-Mu t, the architect of the 
famous temple of Queen Hat-shepsut at Deir el- 
Baliari. The work of tlio present season, it is stated 
in a dispatch from Cairo in The Times of April 6, 
has brought to light the intact tombs of Ra’mose and 
Hatiujfer, tJio father and mother of Sen-Mu t. In 
clearing the bottom of the ravine preparatory to 
opening the rock cliamber, in which the burials were 
found, the body of a Iiors© was uncovered in the 
limestone clip. It had mummified and wrapped 
and enclosed in an enormous coffin. It is of the 
xviiith d^’nosty and, therefore, probably the oldest 
horse burial found in Egypt up to the present. The 
rock chamber w^as crowded with funerary material, 
including jars and baskets containing linen, food, 
and in on© instance a silver bowl and two small 
pitchers for mixing wine. IVo jars are dated the 
seventh year of Tuthmoais III, while some of the 
linen and jar sealitigs bear titles of Hat-shepsut when 
she declared herkjlf King of Egyj>t. On one side of 
the chamber wtjrc unin scribed rectangular coffins and 
on the other anthropoid coffins bearing inscriptions 
indicating that they contained the bodies of Ba'mose 
and Hatnufer. Neither hod an official title. 

Messrs, laylor, Taylor and Hobson, Ltd. 

Thk fiftieth anniversary of the foundation of the 
firm of Messrs. Taylor, Taylor and Hobson, Ltd., 
manufacturing opticians and engineers, was cele¬ 
brated on Monday, April 6, by a dinner given by 
tlie directors to all employees and a few guests. 
Tlie brothers Mr. Thomas Smithies Taylor and Mr. 
William Taylor, F.R.S., were the founders of the 
busineSH in 1886, The first lenses produced by the 
firm were known fui Rapid Rectilinear lenses. Those 
were followed by single achromatic ‘View* lenses and 
wide angle lenses. Mr. William Taylor at this time 
devoted a great deal of attention to establishing the 
manufacture of lenses and lens parts on an inter¬ 
changeable basis, and providing means of cutting 
screw threads accurately. The abruptly started 
thread was devised and patented, and lie started the 
practice of meoBuring screw thre€ids trigonometrically 
with a micrometer, and with little cylinders, or wires, 
put between the threads, and of measuring threading 
tools and the amount by which they were shortened 
from a theoretically jierfect point, by means of a 
notched bar. The methods wore gradually developed 
and led to the manufacture of the engraving machine 
which is now well-knowm as the ‘Taylor-Hobson 
Engraver*. Mr. W. Taylor has served on many 
standardisation committees and was responsible for 
establishing the principle that in gauging screw 


threads, the 'go* gauge must inolude all the elements 
and the *no-go* gauges deal with them separately, 
except that pitch and eifiEective diameter must ^ 
gauged ooncurrently. The election of Mr. W. Taylor 
as a fellow of the Royal Society in 10S4 was a mark 
of recognition by British men of soienoo of his pioneer 
work in the application of mechanical engmeering 
to the manufacture of optical instruments, and the 
improvements of photographic lenBes. 

The Aberdeenshire Dee 

Rxvbb Flow Rhoorus, the private organisation 
directed by Capt. W. N, MoClean, has just issued in 
brochure form (Parliament Mansions, London, S, W. 1, 
10 s. Od.) a complete aoeoimt with diagrams of the 
obaorvations and readings taken for the year 1935 in 
connexion with the survey of the River Dee (Aber¬ 
deenshire), comprising records of water-level, flow 
and rainfall. The diagrams, in four sheets, exhibit 
in coloured outline the monthly water-levels at 
Caimton Gauge Post in 3-hourly averages, wid the 
aggregate rainfall and nm-off over a catchment area 
approximately of 528 square miles. Tlw value of 
these monthly diagrams has been emhonood since 
their publication for 1934 by the inclusion of the 
maximum and minimum temperatures and wind at 
Balmoral and by the incidence of rainfall from the 
automatic rain gauge. Thus the occurrence of snow 
and the effect of temperature in increasing or dimin¬ 
ishing the flow become clear in winter and spring 
montlis. The effect of wind is not obvious, and it 
appears likely that Oi^rtaiti changes in water-level, 
which, locally, are attributed to strong down-stream 
winds, may be due to tempt^rature. 

Oke aim of the records is the comparison of rainfall 
with run-off. Daily rainfall observations were taken 
from ten gaugee widely distributed over the area, 
and acknowledgments are made of the assistance 
rendered by the Meteorological Ofl&oe at Edinburgh, 
the British Rainfall Organization, the Royal Meteoro¬ 
logical Society and voluntary observers. The mean 
annual rainfall on the area of 528 square miles given 
by the British Rainfall Organization is 42 in.; the 
year 1985 provided 42*7 in. and 1934, 48*4 in., 
deduced from daily observations at the ton gauges 
mentioned above, combined with the moan distri¬ 
bution of rainfall on the area. Aasesaed at the end 
of September in each year, when the ground satura¬ 
tion is gCTierally low and therefore negligible, the 
residual loss was 8*34 in. in 1933; 11.48 in. in 1934 
and 7*30 in. in 1936. The operations of River Flow 
Records are extremely valuable as an aid to a 
national inland water survey, and the report suggests 
the formation of a oommitteo of river interests, 
under the independent patronage of the oounty, to 
carry the Dee survey to fruition, but “the final 
picture would be inoomplote*’ without the oentml 
supervision and financial support of the Govearaunmt, 

Protection of Wild Life in Africa 

Th» Ckmvention for the Protection of the Faima 
and Floranf Africa, signed on beh^^f nine Govent* 
meats in Ixmdoh on November By 1933, beoMne 
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efifeotive on January 14, 1986. The mtiiieci ariioles 
have therefore oozne into force in all the African 
territoiiee of Great Britain, Belgium, Egypt, the 
Ax\glo-Egyptifln Sudan and the Union of South Africa 
(Science Service, Washington, D.C.). As a result, 
gorilla, okapi, white rhinoceros, pigmy hippopotamus 
and eighteen other rare wild animals, together with 
the unique plant of the Kalahari Desort. Welmtachiat 
are now absolutely protected. Protection almost as 
complete is afforded to a series of animals in List A. 
which rosy not bo killed for ordinary purposes at all. 
either by natives or whites, but may taken in 
strictly limited numberB, with Government per¬ 
mission, for important aoientific purposes. Thoro are 
included such African elephants as possess tusks loss 
than ten pounds in weight. If the tusks be heavier 
than ten pounds, the elephants fall into Class B, 
where they are partooresd by black rliinoceros, the 
two speciee of giraffe, the wild ostrich and several 
kinds of egrets and hombills. Class B animals may 
be liunted only by special licence, whereby the area, 
time and extent of the hunting is strictly limited and 
defined. 

British Empire Naturalists* Association 

At the annual general meeting of the British 
Empire Naturalists' Association to take place in the 
Artworkers* Guild Hall, London, on April 29, under 
the chairmanship of Mr. Richard Morse, the lecturer 
will be Mr. D. Seth-Smith, curator of birds at the 
London Zoological Gardens. The Council of the 
B.E.NAi. haa recently drawn up a resolution protest¬ 
ing against the choice by the Air Ministry of a section 
of the Northumberland coast near the Fames, 
frequented by many uncommon birds and including 
the only En^isli breeding station of the eider duck 
and the only East England breading station of tlie 
grey seal, for a future bombing station. A new local 
branch for Shropsliire has recently been formed by 
the Association, and has already bogun activities. It 
haa been decided to hold the annual B.E.N.A. all- 
night ramble and dawn bird song record in Surrey 
on the night of Saturday-Sunday, May 23-24, the 
organisation of this being carried out by Mr. W. J. 
Finnigan, who has oared for the previous all-night 
meetings. The B.E.N.A. herbarium, for long at 
BexluU, haa now been transferred to the South 
XA>udon Botanical Institute, 823 Norwood Road, 
London, S.E.24, where it may be inspected daily 
from 2 until 9 p.m. except on Thursdays, Sundays 
and days of outings of tiie Institute. 

Ble^t Devalopmeats in British Ships 
BtmxNO the last three years, the shipowning and 
dhipbuUding industries have boon seriously depressed. 
It is satisfactory therefore to leam from a paper by 
Colonel A, P. Pyne (J. /nsi. EUc. Eng., February) 
that steady progress has been made in the applications 
of eltfotrudty in British ships. The popularity of sljort 
cruises in large luxury liners has favoured develop- 
tnent, The problem of ventilation boa attract^ 
attenthMiv It “ recognised that the aftlrring up 
of air 'by of fans, or even the doUve3^ of 


wanned or cooled air to given points by means of 
ducts, does not suffice. Air conditioning now takes 
into consideration the problems of the draughtless 
delivery of purified air and the extraction of vitiated 
air in the proper proportions. The incoming air 
must liave the right temperature and the correct 
humidity to suit the climatic conditions of the 
moment. The air conditioning plant now changes 
the supply to warmed or cooled air automatically 
as required. The electric heating of public rooms 
and cabins is becoming imivorsol. The heaters 
adopted are generally of the convector type, made 
more cheerful by lumiaouH effects. The depression 
of the industry has prevented electric marine pro¬ 
pulsion from making much progress. Two large motor- 
ships, the Stirling Castle axid the Athlone OasUe, each 
having a tonnage of 25,500 and auxiliary generators 
of 3,500 kilowatts for lighting and power, are at 
present being built. The Queen Mary, having a 
tonnage of 73,000, has auxiliary generators of 9,100 
kilowatts capacity. The steam turbo-electric 
Normandie built in France last year has a tonnage 
of 75,0<X) and auxiliary generators for lighting and 
power of 13,200 kilowatts. 

New Telephoto Systems in the United States 

Thebjk are various methods now in use in different 
countries for transmitting photographs, printed 
matter and lino drawings by means of telegraph or 
telephone wires or by radio. In certain respects the 
circuits must meet more stringent requirements tlian 
those used by speech or m\iaic. The sending apparatus 
scans the picture in closely spaced lines and converts 
the light and dark portions into electric currents 
proportional in strength to the light and shade of 
the picture. The transmission along the lino causes 
a weakening of the current, but tliis is got over by 
amplification at the receiver. In a circuit for tele¬ 
photography the successive portions of the signal are 
spread out side by side so that all are seen by the 
eye at the some time. In telephoning, the ear hears 
them one after the other and any slight blurring is 
scarcely noticed. Any little irregularity in the time 
sequence of the signals is at once seen in the tele¬ 
photograph and remains os a permanent record. In 
the Bell Laboratories Record of Febniary, P. Mertz 
describes how this defect can be remedied by equalis¬ 
ing the ^time delay* of the signals (which is done in 
the new Western B^lectric tolophotograph system). 
For good pictures tliis time delay of the various rays 
in the transmission band must not exceed the two- 
thousandth part of a second. Photograplis ore given 
showing the great improvement produced by using 
this device on the transmission line. It is also shown 
how ‘random noise*, telegraph interferenoo, high- 
frequency noise and ‘echo* distort the photograph. 
The flrrt of the new telephoto systems to btJ 
installed connects Miami, Washington, New York, 
Boston, Chicago, San Francisco, etc., and includes 
7,400 miles of main oirouit. In a single oon- 
nexion between sender and reoeivar, tliere may be 
as much os 3,500 miles of cable and 2,500 miles ol 
open wire. 
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Outstanding Problems in Photometry 

Dn. J. W. WAXiSH gave a thoughtful address on 
^^Outstanding ProbleiriB in Photometry” to the 
Illuminating Engineering Society on February 4. He 
pointed out that the advent of the gaseous discharge 
lamp has made the problem of heteroohromatio 
photometry a very urgent one. It is well known that 
if two surfaces are judged to bo equally bright by a 
number of oljservers with normal colour vision 
when the brightness is one candle per square foot, 
they certainly do not necessarily appear equally 
bright when the energy they emit is halved (Purkinjo 
effect). Another class of photometric moosureineuts 
which presents new and difficult problems is the 
pliotometry of projection apparatus, such os motor¬ 
car lieadlights, signal lights and similar devices. For 
Buch apparatus the conception of candle-power often 
becomes meaningless. The different optical elements 
produce beams for which the effective Light centres 
are at such widely separated positions tliat tiiere is 
no point that can bt? approximately regarded a« the 
effefctivc light centre of the whole. Dr. Walsh sug¬ 
gests two methods of attack. The first is to abandon 
candle-power measurements altogether and give a 
figure or figures for the ilhunination produced at a 
specified distance from the face of the projector. 
The other is to make measurements of candle-power 
at very groat distances from the projector. In the 
case of a railway signal, this distance may be half a 
mile. This calls for the use of a telophotorneter. A 
sensitive instrument of this type will probably in the 
futum become part of the regular equipment of any 
photometric laboratoiy^ which has to deni with 
projection apparatus. In addition, problems arise 
in deciding what typo of measurement is most 
appropriate in particular eases. 

Solar Research at the Kodaikanal Observatory 

The preeidential address to the Section of Math©- 
matioB and Physics at the twenty-third Indian Science 
Congress was delivered by Dr. T. Royds, director of 
tlie Kodaikanal Solar Physios Observatory, who took 
as his subject ‘"Some Solar Problems” (Calcutta ; 
Asiatic Society of Bengal). Dr. Royds explained that 
lie was dealing with topics which were the subject 
of present restwch at Kodaikanal. The first of 
those was the relation htitween the dark markings, 
seen t>n spoctroheliograms, and the prominenoos. The 
motion of the dork markings near tlie limb demon- 
atratog that they are situated at such a height above 
the jihotosphere that they would project 31' above 
the limb, whereas the average height of prominences 
is known to bo 36'. So far as Kodaikanal observations 
go, the dark markings and prominencosi appear to be 
different aspects of the same thing, that is, a narrow 
line of flam© extending above the sun’s surface, having 
a width of 7,000 miles, a height of 14,000 miles, and 
on enormous length amounting sometimes to 400,000 
miles. Dr. Royds went on to deal with the problem 
of tho support of the chromosphere : it boa recently 
been found at Kodaikanal as the result of observa- 
itons of the infra-red lines near 7770 A. that oxygen is 
a normal constituent of the chromosphere. This fact 


adds to the difficulties ki the path of tho theory that 
selective radiation pressure supports tho chromo¬ 
sphere. Dr. Royds concluded his address by giving 
an account of the theory of the intensities of Fraun¬ 
hofer linos and of recent measurements which have 
b«3en carried out at Kodaikanal. 

Garden Allotments 

Unto, the beginning of this century, allotments 
wore oliiefly to be found in rural districts; but at the 
present time, largely owing to the stimulus given to 
tho movement during the Great War, nearly four 
timoH the number are situated m urban, as compared 
with rural, areas. Advice on their managemeat is 
fi'oquently required, pfirtioularly by residents in 
towns and cities, and the publication by the Ministry 
of Agriculturo of an illustrated bulletin (No. 90. 
“Allotments”. London : H.M. Stationery Office, Is.) 
should prove of immense practical value to nil 
holding or contemplating holding on allotment. Tlie 
scope of tho bulletin is wide, and only an indication 
of its range can be given hero. Questions of soils and 
their treatment, manures and manuring, with a 
special section on limo, are dealt with in some detail. 
Full directions follow for the cultivation of all the 
ordinary market garden crops, such as potatoes, the 
cabbage grpup, peas, beans and root vegetables and to 
a leaner extent fruit and flowers. Advice is also given 
on simple methods for purposes of protection and 
forcing. Only a Binoll section is devoted to pests and 
discfises, as tho reader is referred to the mow dt^tailed 
publications on the subject already iaaiied by tho 
Ministry, At the end of the bulletin a summary of 
work appiopriate for oocli month of the year wUl bo 
found, together with useful hints for those intending 
to exhibit tlxeir vegetables at shows. Further, the 
buslnf^ aide of allotment holding is not overlookod, 
and a part of the bullid.in is devoted to questions of 
rules for allotment associations, tenancy agreements, 
choice, planning and layout of sites and the methods 
by which an individual can, where practioable, 
acquire an allotment. 

National Institute of Agricultural Botany 

The National Institute of Agricultural Botany lias 
just published its sixteenth report, which records the 
services provided in 1935 by the Crop Improvement 
Branch and the Official Seed Testing Station at 
Cambridge and the Potato Testing Station at Orm$- 
klrk. A small quantity of the new variety of wheat 
Tioldfast’ was marketed during 1935. This wheat 
was bred from a cross between 'Yeoman’ and ‘White 
Fife’, has a white chaff and wliite grain and shows a 
marked resistance to ‘lodging’. It is particularly well 
fitted for growing on good land in high condition. 
The nximbor of samplt^ tested by the Official Seed 
Testing Station was 80,502, the highest on record. 
The work of the Potato Testing Station was serioxyaly 
hampered by the abnormal weather oonditions, but 
the usual tests of new varieties for susoeptibility to 
wart disease were carried out, together with a number 
of yield quality trials. A Lord Derby Gold Ibdal 
was awarded to ‘Gladstone*, a new potato prodnoed 
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by Meaars, McGill and Smith Ltd. The Potato 
Synonym Committeo ha« also publiehod ite findings 
from the trial plots laid down in 1935, and tho list of 
varietioH with their sjmonymK may bo obtained on 
application. Thoae intt^restod in farming and w^ishing 
to keep in tonoh with the current work of tho Insti¬ 
tute, one of tho chief objects of which is to supply 
unbiased information as to g<>rmination, variety and 
productive value of seed, arc recommended to join 
tho fellowship of tho Institute, particulars of whith can 
bo obtained from the StKirctary, National Institute 
of Agrioult\tral Botany, Huntingdon Roa<l, Cam¬ 
bridge, 

Soil Sterilisation 

A THUtn and enlarged edition of Bulletin No. 22, 
‘'Practical Soil Sterilisation’*, has been issued by tho 
Ministry of Agriculture. As in former editions, the 
volume deals with the practicjil aspects of sterilising 
soil by means of heat and clieinicals, both on a large 
Hcalo in glasshouses and in small quantities for mark^^t 
garden and propagation work. The process of storilis* 
ing soil by steam is now widely practised, and the 
rtwont dtwelopment of a now' device, tlie ‘Hoddesdon* 
pipe system, which overcomes many of the dinad- 
vantages of the older methods, called for a revised 
issue of the bulletin, Tlio new system is composo^l of 
pipes laid in position separately and joine<l prior 
to turning on the steam, thus enabling a more 
ofilciont distribution of the heat than w'as possible 
with the tray, grid or spike methods, where small 
areas tended to remain untouclu'Hl. In addition, 
the cost, namely, £160 per acre, compares 
favourably with other methods, and the labour is 
loss arduous, so that from all points of view tho 
now system can bo recomniondod to the comnu^rcial 
grower with every confklonce. All practical details 
are supplied in the bulletin, which may bo obtained 
from H.M. Stationery' Ofiicc or any bookseller, 
(Is. net). 

Oxidation-Reduction Potentials 

FoiuiiOWiNO on hydrogen ion ooncontrntion, tho 
subject of oxidation-reduction potentials lias oponod 
np a now field of investigation into tho character 
of tho media in which organisms flmiriah. Dr. L. F. 
Hewitt, in his “Oxidation-Reduction Potentials in 
Baoterio^ogy and Biochemistry’* (L.C.C., third edition, 
1935), gives a very olear preBontation of tho theory 
a» well aa an nooount of the methods of measurement. 
Tho mochanifims underlying tho action of respiratory 
pigments aa well as tho oharaoteristios of certain 
bacterial oulturo media have been very profitably 
examined by this technique, A good deal of informa¬ 
tion has been derived from following the oxidation- 
reduction potential of tho medium during the actual 
growth of the bacteria, and the findings have been 
supported by other methods of investigation. As 
a t^ Dtethod for defining tho optimum conditions 
for gi^th* it* further possibilitioa may be 
Bubstentiali Tbie little book will prove of 
groat tervioe^ to bacteriologists and biologists 


Osborn Library at New York 

In 190K, in the American Museum of Natural 
History, Prof, Henry P’dirfiold Osborn (see NatuAS 
of NovemiKir 15, 1935) established the Osborn 
Library of Vertebrate Palaeontology, presentuig his 
personal library as a nucleus. To this the Museum 
addecl such volumes as it already possessed, its file 
of paleontological periodicals which it has kept up 
to tlate, and continued purchasing suiih new volumes 
as its hands made possible. As in any departmental 
library, how>^ever, the separata are the greatest needs 
of the worker. Prof. Osborn continual to turn over 
to the Osborn Library files of those papers which he 
n^ceived from his colleagues. Dr. Bamum Brown, 
curator of fossil reptiles in the Museum, asks that 
those who exchanged papers with Prof. Osbom 
during his life should contimie to keep the Osbom 
Library on their lists, while others are invited to 
send copies of thoir pajaers. It will be at onco a 
tribute to Prof. Osborn’s memory and a service to 
follow-w(»rkcrs since tho OBlK)rn Library is open to 
all. 

Congress of Economic Etomology 

Thk aiuiual meeting of the Deutsche OosolIsohaft 
ftir Angewandte Entomologio will bo held in Frank- 
fori-on-Main on May 13^16, w^hon throe major 
problems in economic entomology will l>o discussed, 
namely, the control of bedbugs, mosquitoes and jjcsts 
of stored pnxlucte. Loaders of discussions on thasc 
problems wull ho Mr. A. W. MoKenny Hughee, of 
the British Maseiim (Natural History) and secretary 
of the Medical Re.soarch Council Bedbug Committee, 
Prof. IC. Martini, of tlie Institute of Maritime anti 
IVopic^al Distmsos, Hamburg, and Mr. E. Bemfuss, 
technical manager of Stadtlioho Lagerhaus of 
Vienna. It is folt that all three problems are of in ter ^ 
national importance and urgently require attention, 
and it is hoped that medical officers and others con¬ 
cerned in public health, professional entomologists, 
warehouKo managers, manufacturing chemists in¬ 
terested in insecticidcK, and chemical engineers 
interest^ tn fumigation equipment will attend the 
meeting. Full particulars of the meeting can bo 
obtainefl from Dr. W, Rasoh, Hermann 06ring Ufer 8, 
F'rankfurt (Main) I. 

Conference of Overseas Industrial Medical Officers 
Thk Annual (\mfercncc for Medical Officers in 
Industry OvcrstNas will bo held on July 16 at tbe 
London School of Hygiene and Tropical Medicine, 
in order that medical officers in industry on leave 
from the tropics may be able to meet tht)ir colleagues 
and discuss their problems, Tho main subject for 
discussion will be the prov^ention of disoase, for 
example, the control of malaria and epidemic diseases 
iii the tropics; water supplies; sewage and refuse 
disposal; housing ; the keeping of records ; and 
hygiene generally. Further information can be 
^obtained from tho Organising Secretary, Ross 
Institute of Tropical Hygiene, London School of 
Hygiene and Tropical Medicine, Keppol Street (Gower 
Street), London, W^C.L 
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Ifiadtution of Mining and Metaihirgy : Awards 
To mark tho occasion of the jubilee of the Wit- 
watersrand gold mining industry, two awards of the 
Gold Medal of the Institution of Mining and Metal¬ 
lurgy have been made, as follows : to Sir Lionel 
Phillips, “in recognition of his distinguished con¬ 
tribution to the development of the industry extend¬ 
ing over many years ; fuid of hie public work in many 
capacities” ; to Dr. James G. lawn, “in recognition 
of his distinguished services to the mining profession 
and industry”. The Consolidated Gold Fields of 
South Africa, Ltd., Gold Medal and premium of 
forty guineas have been awarded by the Institution 
to Dr, Mtinro S. Fisher, for his researches on the 
origin of aUuvial gold. 

Announcements ^ 

At the general meeting of the Linnean Society of 
London held on Ajn*il 2, it was announced that His 
Majesty the King has been graciously jdeewed to 
continue the royal patronage of the Society. The 
reigning Sovereign lias been the patron of the Society 
since it received its first charter in 1802. 

Db. Ezeb Gbutfiths, principal assistant in the 
Physics Department of the National Physical 
Laboratoiy, has boon elected president of the British 
Association of Kefrigeration for the session 1936-37. 

At a meeting of the Geological Society on March 
26, it was announced that the grant of the proceeds 
of tho Daniel Pidgoon Fund for 1930 has been made 
to Dr. S. R. Nockolds, who proposes making a petro¬ 
logical study of the Gorabal Hill~0!en Fyne complex, 
Argyll. 

Pkof. G, T. Mobgan, director of chemical research 
in tho Department of Scientific and Industrial 
Research, will deliver tho Hofmann Memorial Lecture 
at the Imperial College of Science and Technology on 
May 4, at 6.30. 

Mb. Richard K. Law, M.P. has been appointed a 
member of the Medical Research Council by the 
Committee of Privy Council, to fill the vacancy 
caused by the retirement of Mr. W. S. Morrison, 
M.P., on becoming Financial Secretary to the 
IVeasury. 

The Challenger Society for the Promotion of the 
Study of Oceanography will probably be making 
further grants in aid of research during the year 
1936-37. Tho general committee is prepared to 
consider applications for small grants in aid of 
research in marine biology at a recognised laboratory 
during the current year. Applications, accompanied 
by details of the proposed research, should reach the 
honorary secretary, Mr. J. R. Norman, British 
Museum (Natural History), S.W.7, before the middle 
of May. 

Aw extended general meeting of the British 
Psyohologioal Society will be held at the University 
of I^eeda, on April 17-20. Several papers will be 
read and discussed, and a symposium on “Colour 
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Constancy” will be held with papers by Prof. David 
Katz, Dr. R. H. Thouleas and T. M. Mwrtin. Purtheff 
information can be obtained fh>m Dr. LL '^ynn 
Jones, 7 Bideford Avenue, Leeds, 8. 

The aimuaJ malaria control course for laymen, 
including engineers and planters, will be held on 
Juno 22-26, at the Boss Institute of Tropical Hygiene 
(London School of Hygiene and Tropical Medicine), 
Keppel Street (Gower Street), London, W.C.l, under 
tho direction of Sir Malcolm Watson. The course is 
free. Further information can be obtained from tho 
organising secretary at the Institute. 

In view of the in creasing number of tlie tropical 
agricultural problems with which tho Colonial Office 
has now to df^, the Secretary of State for the Colonies 
has decided to appoint an assistant agricultural 
adviser in addition to his present agricultural adviser, 
Mr. F. A, Stockdalo. Dr. H. A, Tompany, now 
directf^r of agrioulturt^ in the Straits Settlements and 
adviser on ag^ioultur(^ Malay States, has been 
selected for this post, and it is expected that he will 
take up his duties during the summer. 

A VIOLENT earthquake was recorded at Kew 
Observatory early on April 1. Tlie first impulst^ 
arrived at 2 hr. 23 min. 49 soc. GJIil.T. The bearing 
of the epicentre, which was about 7,400 miles away, 
indicates that the shook occurred near the PhUippine 
Islands, about lat. 6^ N., long. 126*^ E, 

Dr. Rudolf SxuioiHN-TBATmrKLS, professor of 
zoology at Graz, has been awarded the Lmn4 Modal 
by the Swedish Academy of Soionoes. 


Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ; 

A scientific officer for research on internal com¬ 
bustion engines at the Royal Aircraft Establishment, 
South Famborough, Hants—Tho Chief Suporin- 
tondant (April 21), 

Scientific officers, jimior scientific officers and 
assistants (Grades II and HI) for radio reseoirch in the 
Directorate of Scientific Reseorcli of the Air Ministry, 
Tho Secretory [8.2 (d)], Air Ministry, Kingsway, 
London, W.C.2 (April 22). 

An assistant in the Department of Folk Culture 
and Industries, National Museum of Wales, Cardiff 
—^The Director (April 30). 

A Sorby research fellow of th^ Royal Society— 
The Assistant Secretary, Royal Society, Burlington 
House, London, S.W.l (May 1). 

A lecturer in matheraotios and the method of 
teaching arithmetic in the Fureodown Training CoL 
lege (May 9)^ and a lecturer in physics and mathe* 
matioB in the Avery Hill Training College (May 18) 
—^The Education Officer, County Hidl, 8.E.I. 

A demonstrator and assistant lecturer in chemistry 
in the Royal Holloway College, Engiefield Green, 
Surrey—The Principal (May 16). 

A lecturer (woman) in geography and taa^Amx^a/^ 
in St. Hildas Ck>llega, Principle (Jupe 
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Letters to the Editor 


Thfi £^dUor doe^ not hold hi/n^elf reapofUfible for opinions txpreesed by his correaporidQnfs. 
Ho cannot undertake to return^ or to correspond with the writers of, rejeoUd manuscripts 
iniended for this or any other part of NATtraE. No notice is taken of anonymous communications. 

Notes on points in some of this week’s LETTKaa appear on p. 622. 

CORRJffiSrONDENTB ABE INVJTKO TO ATTACH SUfILAB SUMMARIES TO THEIK COMMUNlCATIONa. 


New Data on Isotopes 

Isotopic Wbiohts by the Doobijet Method 


CONTINUINO work with my new mass-spectro* 
graphs I have made meaQiirements of several more 
doublets. That of N, CH, was easy to obtain with a 
mixture of nitrogen and methane, and gave very 
oonsistont resultB. The vapour of pure heavy water 
did not, at drst, give as strong a line at 20, ODa, 
fis was hoped, but aa 19, ODH, was good, CF^ was 
introduced and the doublet F, ODH measured. 
Later the intensity of OD| was improved and enabled 
a comparison with ••No to be made. The latter line 
was then coupled with doubly charged ••A, giving a 
very close doublet. By the use of BF, with a suitable 
quantity of ziaon, the fairly wide doublet >*B, •®N0 + + 
was photographed. Tlie spectra also showed the 
(jxpocted doublet at 29 due to ••Si and ^“BF. This 
gave the &fit accurate measurement of the mass of 
t>ie former. The following are the results : 


tkmbliBt Numlier of doublets Difference In Difference of 
ineAsunKl pAcking friietlon hums 


N, CH. 
F,HI)b 
Ne, I>,0 
A+-1-. Na 

••Sl,wBP 


17 

10 

U 

n 

14 

7 


8*8, ± 0 06 0-01246 

O'O* ± 0 16 0 -01833 

16-4, £ 0-2 0*03088 

*-44 £0-16 0-01088 

16-8, £ 0•l.^ 0-01684 

U'8 ± 0-2 0-0842 


On a plate obtained when ethane was present in 
the discharge, two spectra gave good measurable 
doublets at 27. It is quite certain that the heavier 
meinbor is due to C,H„ and highly probable that 
the lighter is ”AI derived from the cathode. If this 
is so, it provides the first moasuromont of the mass 
of this simple element. What was assumed to be 
the doublet ••Si, CO was also measured, but the 
conditions were not favourable to accuracy. The 
following are the packing fractions and isotopic 
weights deduced. Those of “’Al and “Si are only 
provisional. 


Symlml 

i'AOklag Graotlon 

laotopio welfflit 

‘•B 

16*1 

10-0161 £ 0*0003 

UJf 

6-28 

X4-f)078 ± 0*0006 


2-86 

19-0046 £ 0-0006 


- 0^70 

ld-908<l £ 0-0006 

l«Al 

- 3 -3 

26 *99091 

l**8l 

-50 

27-9860/ 

•*S 

- 4-7 

28*9864 £ 0-0008 

**A 

- e-15 

89-9754 £ 0-0014 


Some Doubittul Isotopes 
Owing to the rapid advance in research on dis- 
integraSon and the theory of nuclear structure, the 
exiatence or non-exiiBtenoe of rare isotopes has 
acquired an entirely unexpected importance and calls 
for a ehopt review pf the present situation. 

The posoible presence of lines due to compounds, 
particularly baa been a bugbear of mass- 

b<m the start. When S 33, 34 
and Ka 21- foitiid to be true isotopes, caution 


was somtjwhat relaxed, witli regrettable results in the 
cose of Zri and Ge. 8o long as ample resolution and 
intensity are both available, negative results ore 
absolutely conclusive, and tlie spc^ctra obtained by 
Bainhridgij for tht^so elements showed that many of 
the linos recorded by mo wore really hydrides. I 
cx>rrectod the values of abimdonoe for this result in 
my book*, and it is of interest t-o note that the 
correction brought the atomic weight of Ge into good 
accord with the cliemical value recently confirmed 
by Honigstjhmid*. 

From the work of Dempster* and Bainbridge and 
Jordan* it is clear that similar corrections must be 
made for Cd 115, Sii 121 and Pb 209, though in the 
last case I find it difficult to explain line 224 on my 
spectra, which seemed to confirm tho presence of 
“•PbCHa. The following are tlie revised figures for 
percentage abundance, all tho rarer isotopes of lead 
being regarded as doubtful. 

(MmatwaumbeislOe 108 110 111 112 113 114 130 

Aburtdanoe 1-6 l-O 15-6 15-2 22-0 14-7 24-0 6-0 

8n matt* numbers U2 lU 116 116 117 118 llO 120 122 124 

AbumUncf! M 0-8 0-4 15-6 9-1 22-6 9*8 28-6 6-6 6-8 

Pb mam numbors 204 206 207 208 

Abuiulanoe 1-6 28-3 20-1 60-1 

The parabola analysis of Ni atnd Fe by de Gier 
and Zofjman* is, except for Ni 01, in excellent agree¬ 
ment with my own. Their results for Fe 68 and Ni 64, 
present on my plates, but of doubtful origin, makes 
it highly probable that these are true isotopes. The 
evidence as to Ni 61, whoro unfortunately the 
rosoh’^ing power of tho parabola apparatus is pushed 
to its limit, I regard b& conflicting. The line 61 on 
my plfttf>s cannot possibly be due to a hydride of 
Ni and if, as is suggested, it is C»H, there is the further 
difficulty in explaining my confirmatory lino 89 
•^NiCO. Tho matter will bf3st be settled by the 
production with an instrument of ample resolving 
power, such as Dempster’s, of a spectrum so strong 
that components considc^rably weaker than Ni 64 
could be detected. 

With regard to the remarkable mass-spectrum 
obtained by Dempster* with a mixture of rare earths, 
it appears to me probable that the lines 148, 160 
are due to isotopes of Nd not recorded by the feebler 
beams I was able to get with anode rays. If this is 
90, the discrepancy between the physical and 
chemioal atomic weight of that clement may dis¬ 
appear, 

F. W. Aston. 

Cavendish Laboratory, 

Cambridge. 

March 30. 
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Absorption of Slow Neutrons 

Thk absorption of slow noutrons is believewl to ttike 
place in two ways ; a general absorption of very slow 
neutrons (thermal energies) together with a highly 
specific absorption (rhodium, indium, silver, gold)* of 
faster neutrons. Further to investigate this phenom> 
enon, experiments have been carrie^d out on the absorp' 
tion of neutrons with the apparatus shown in Fig. 1, 
The radon beryllium 
source was placed in a 


is completely surrounded by j^arafhn wax it is 
not very sensitive to the slowest neutrons, since 
a groat many of these ore roflet',ted at the first 
paralEn surface. 

One or more absorbing shexsts wert> placed imme¬ 
diately over the moutli of the tube. The following 
results wore obtained. The statistical error is about 
two per cent. 

the diHiiUHJr Biiiroumlwl by paraffin wax 


block of lead at the bottom 
of a paraffin wax tube®. 
The top of the paraflin 
block was oovorod with a 
layer of boric acid IJ cm. 
deep to absorb slow neu¬ 
trons emerging from its 


Absorber 

Nimc 

II 

H 

Jt/(M 

ca 

; od/iti 

CdfAn 

Cd/Au 

W’citfht hi 
mxm./nn *. 

... 

2HH 

i 

2SH/ir»9 

m 

1 159/73 

150/220 

159/110 

Numbor L»r 

mMilTtms 

rPcnrdfH. 

100 

i 

1. 

1 

r.s 

I 

os 

i 

! rtfi 

OS 

_«s_ 


surface. In these circum¬ 


stances, the notitrons which 
emerge from the mouth of 
the tube are those which 
have been sh>wod dowm by 
repeated collisions with the 
paraffin wax. To detect 
the neutrons an ionisation 
(diarnber J cm. deep filled 
with boron trifhioride was 


with the charnhrr op*‘ii at the bott.nin 
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used. Such a chamber 

has several at!vantages over n (diamber lined witli 
boron, sin<!e the kicks produced are twice as great 
and of uniform size, and so they are more readily 
distinguished from the background produced by the 



Fio. 1. A, absorber; B, layer of 
iMtric acid; C, lonUatlou chamber; 
S, source ; paraffin tube ; W, layer 
of paraffin wax. 


From these rcHults one can estimate the wddth and 
})08ition of the neut ron absorption bands in t<*rms of 
the absorption of boron. For convenience of ex¬ 
pression, it is usf>ful to assume that the reaction 
(^rosB-section of boron is inversely proportional to the 
velocity of the reacting neutron. There are rt^osons 
•for believing that tliis theory may be truO*, and even 
if it is not, absorption in boron will remain for some 
time a convenient practical method t»f isolating 
neutrons in a definite velocity range. With this 
notation the results obtained may be simunarised as 
follows : 

The absorj^tion band of cwlmium occurs in the 
energy range* 0-1 jf e.v. and the results are oonsmtont 
with a very narrow absorjition bond (0-0-1 e.v.). 
The absorption band of in^um occurs in the same 
range and partly overlaps tliat of cadmium. No 
effect duo to the specific al^sorption of gold or silver 
could bo found, and it is thtreefore probably not in 
the range investigated. 

This method of measurement is being extemlod to 
otherr elements and other velocities* 

C. H* COLLIK. 

Clarendon Laboratory, 

Oxforrl. 

March 6, 

* Autaldt and Fcml. Hie. 6. 2. 0 (19fl5); SjtUatd, Katitiu, 

XaS. 950 (1935); Frisch, Uevesy and M^Ksy, Natuiub, 18/, 149 (1930). 

‘ Hopwood snd Chatmeis, Natcee, 185. 841 (1035). 

• Bohr. NATmiE, 187. »44 (1936). 

« Frisch and I*bicz«k, NATlTEa, 187, 35T (mO). 




Y-rays emitted by the radtm Hourcse. The chamber 
was in a shallow cylindrical box of paraffin wax 
2 cm. thick ; the bottom of the box could be closed 
with a circular sheet of wax 2 cm. thick. Such a 
chamber will detect neutrons over a very wide 
velocity range, since neutrons which are not captured 
on their first j>aBsage through the gas may bo scattered 
back by the top paraffin sheet. Such a neutron will 
have been considerably slowed down, and is there¬ 
fore likely to be detected, Wlien the chamber 


Conservation of Energy and Momentum in Atomic 
Processes 

Aocobdinu to recent experiments by R. Sliank* 
land^, the conflorvation principles are not obeyed in 
individual prooeae^ of ihteraotion between matter 
and radiation. The general theoretjp^ JhnpbcatiOQa 
of the new results liave been considered by Dirac*, 
who Goncludes that tl^ only rebuke us to Ibrgo 
quantum electrodynamics (in which rgdlstion is 
represented in terms of light-quahia rath^ In 
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torma of ^lectromagaotio wavoB). tin this note I wish 
to diropt atteation to one or two points which may 
be of interest in connexion with tlie new results and 
the Uncertainty Principle. 

Let uB oonisidor the y-ray microscope for locating 
an electron. the electron bo illuminated by 

radiation the total intensity of which is auch that the 
average energy of the radiation scattered by tlm 
oleotron is a fraction p of hw. The fraction of sucli 
exi>erimenta in which an electron recoils is then p, 
and the fraction in which a scintillation is observed 
in the focal plane of tlie lens is also of the order of p. 
On the theory of strict conservation, the nHJoils and 
scintillations happen in the same experiments 
(eoincidonoes), ao that the location of the oloctroii 
is inevitably accompanied by a disturbance of its 
inomontum. This, however, is not so if the new rosnlts 


Apparatus for the Investigation of the Ionosphere 

In a previous communication^ a serai *autoiiiatic 
method was described by which curves showing the 
equivalent height of the reflecting regions of the 
ionosphoro as a of the frequency of the 

exploring radio waves could bo plotted. In »rder 
to incmase the flexibility of the method, a new system 
of (dcM^tricuI linkage between the tuning syntenas at 
the troiiHinitter and at the receiver has been develojxsd 
whereby the receiving installation automatically 
follows tile CihangeH of the sender frequency, so that 
the two stations maintain synchronism without 
attention. 

The high-frequency circiiite of the receiver which 
must l>e kept in tunc with the^ fw^uenej'^ of the 
exploring waves an^ tnnfsl by a single (Mintrol. The 
receiver, which is of the siij>erhcterodyne tyi)o, lias 


of Shankland arc conect (assuming with Jjiroc that an intorm^xliate amplifier tuned to 110 kc. |x^r sec. 
they mean that there is no coincideiK'c in time iMjtweon The signal from the transmitter luid part of the out- 
the ‘scattering’ by, and the re<!oil 
of* an electron), and m an experi' 
inent in whicii a scintillation is ! 
observe the probability that the 
electron has recoiled is no more 
than in an experiment in which a 
seiutillation is not observed—it is 
equal to p in both ciases. It would 
thus appear that by making p small 
we could in those exp^jriments in 
which a scintillation ie observed ! 
deduce the |K»sition of the electron, j 
and xit the same time be sure that 
its momentum lias not Ixjon dis- 
turbtKi. The new results would 
thus run counter to Heisenberg’s 
Uncertainty Principle. 

The smallness of p is (essential to 
the above argument. To bo fairly 
sure of a result in a given experi¬ 
ment p must, of course, be of the 
order of unity. Under such ctm- 

ditions the electron is fairly certain j cnrv<« aijowintr thr irJation berwr'on tho oguJvaiput 

to recoil, and we aifaiu have uncer- «f tiir Wllectlim ri’Kionu of tho lonosphpit: aiul the t h-oupnoy on whicii 

.... r ’ r . the> taplorlnii radio wftvpg are eniitteU. 

tomty m momentum—m iact, a u i k 



greater uncertainty than in Heisen- 
bei^'s Y-ray microucopo because we have no informa¬ 
tion about the direction of recoil. 

As the results of earlier work are not in accordance 
with those obtained by Shonklaud, it is desirabh? that 
further information bo obtained n^garding the con¬ 
servation of energy and momentum in individual 
quantum processes. With tliis object in view I have 
experiraants in progress on the emission of radiation 
by single atoms. In these experiments Wilaon-cloud 
observations are made on the absorption of the 
fluoiv>«oent radmtion from argon atoms, in order to 
see if this radiation is only emitted by those atoms 
whicli have not suffered intenml conversion, as would 
be the case if then? is strict conservation. 

Note added in —Regarding the argfunent 

in the second paragraph the following supposition 
is involved : If it is certain that a scattered ratliation 
field has originated within a certain volume and 
nowhere else, then there must have befjii a scattering 
pwticle in that volume at the time concerne<l. 

E. J. Williams. 

Phyaioal Laboratories, 

ManoheHter University. 

Itaroh 6. 


put from the liigh-frequonoy oscillater of the rot^eiver 
are coupled to a valve Vi used as a first detector, 
Tho signal frequency after Fj will therefore bo the 
difforonce between the frequency transmitted and 
the frequency to which the Jiigh-frequency osinllator 
at the receiver is tuned. This new frequency passes 
through the primary winding of a transformer to two 
other valvt^ F, and Fs, which are also used as de¬ 
tectors. Tho secondary of this transformer has two 
windings, one of which ie tuned to resonate at 
100 ko. i)er sf)c. and is associated with F„ and the 
other is tuned to resonate at a frequency of 120 kc. 
per see. and is aswtxnated with F,. Tlio output from 
F, and Fg passes thmugh a differential rtjlay. Wlien 
tho transmitter and receiver are in tune, the difference 
in tho current flowing tlirough the two windings of 
the relay will be zero. Immediately the tuning of 
tho rtioeiver varit^ with respect to the transmitter, 
the amplitude of the signal impressed on the grid of 
F| or 1% will bo increased according as the frequency 
to which the receiver is timed increases or decjreasea 
with respect to the tuning of the reoeivor. Tho change 
in anode current caused by this signal operates the 
relay, which is used to control a shaded polo reversible 



A.o. motor. This motor is coupled to the tuning 
control of the receiver, which ia thardby caused to 









rotate until the high-frequenoy osoillator is again 
tuned to 110 ko. per see. l^ow the frequenoy of the 
transmitted signal (that is, when the difference in 
current through the relay windings is again zero). 

Fig. ) shows a curve of the type referr^ to above. 
The frequetioy on which the exploring waves are sent 
out is increas^ continuously from 2-7 to 5*2 mo. per 
sec. The brood white trace near the bottom of the 
picture is due to the groimd pulse. At the lower 
frequencies reflection has taken place both from the 
E and F regions. Mogneto-ionio splitting and the 
critical frequency for the ordinary ray frtim region F 
are also shown. The appearance of a saw tooth effect 
on the upper edge of the ground pulse trace shows 
tlie 'hunting* of the receiver tuning. The light vortical 
lines shown in the picture are duo to interfering 
stations. 

One of the diHiculties in applying tliis system is 
the small amount of energy available for oontrol 
purposes. The duration of the omission, which is 
lY^peatod fifty times per second, is only l<r * sec. The 
energy is therefore less them 1/200 of that of a 
continuous omission of the same pt>wer. It is essential 
that the energy from the wanted transmitter should 
bo great in comparison with that from all others. 

This may be achieved in two ways : (1) by causing 
the energy to be passed from transmitter to syn¬ 
chronising system by means of a transmission line; 
(2) by arranging that the valve F i in the synchronising 
system is only sensitive for the duration of the wanted 
emission. The second arrangement makes it possible 
to link a receiver with a transmitter even in the 
absence of a ground ray. 

This work was carried out at the Radio Research 
Station, Slough, os part of the programme of work 
of the Radio Research Board. 

R. Naishtth. 

Radio Deportment, 

National Physical Lalwratory. 

Fob. 17. 

I Natcbs, 133, <1934). 


Geomagnetic Effect on Cosmic Radiation in 
the Stratosphere 

As shown in a previous noteS the geomagnetic 
effect on cosmic radiation sooms to begin at the 
same latitude (about 60®) independently of the 
altitude. We concluded, therefore, that it would bo 
interesting to compare the latitude effect of all our 
ionisation measurements, made during the two last 
ascents of the F.NM,S, (1932-34), without taking 
the altitude into account. 

For this purpose, we have plotted against the geo¬ 
magnetic latitude X, the ratio between the ionisation 
Jk measured at X degrees, and the ionisation 
measured at 60® at the some altitude (Fig. 1). 

Each point in Fig. 1 being the mean value of a 
series of measurements, the rectangles give the prob¬ 
able error calculated from the dispersion of individual 
measurements. The measurements include those 
already used in our previous note and also those 
made with the high-pressure ionisation chamber. All 
the measurements wore performed at altitudes 
corresponding to pressures of the atmosphere between 
70 mm. and 180 mm. Hg. 

It can bo seen that the magnetic effect is practically 
the same at aJl altitudes, the dispemion of oxpori* 
mental points being less them the probable error. The 


oriiioal geomagnetic latitude is about 40^, the same 
as at sea^level. For X less than 49®, the decreasing 
rate is of the order of 7 per cent per degree. 



Fic. 1. 


This result soems to be in contradiction with the 
hypothesis that the lack of magnetically soft com* 
ponents in the cosmic radiation at sea-level is only 
due to atmospheric absoiption. 

Max G. E. Costos. 

Physical Laboratoiw, 

"Fondation Medicale Heine Elisabeth", 

Brussels. 

March 3. 

'KaTUXX, 183. 318 (1935). 


Diffraction of X-Rays by Bence-Joncs Protein 

FoLLOwnfo the discovery by Bernal and Crow¬ 
foot^ of the sharp diffraction spectra obtained from 
single pepsin oiy^tals, Wyokoff and Corey* showed 
that with suitable technique oertjdn other micro* 
crystalline proteins (for example, oxyheemoglobin) 
give diagrams with spaoings between 10 A. and 40 A. 


Vio. 



1. CrrvUl of Bonos^Joim piotoln. x abemt £83. 


Wo hod at our disposal a sample of oryfftalllsod 
Bence-Jones protein obtained by precipitating tlirM 
times with ammonium liulphate, dialysing ageist 
distilled water and concentrating in cold; the 
crystals spontaneously precipitated from the aqueous 
solution were dissolved in a little sodium obl^de 
or urea salutiou and rsprecipitat^ by dialysii^ etc. 
The largest single crystab were 160 (i lining and 
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wid6« They deaoribod by Dr. Seiffert as slender, 
ocoastonally compressed, hexagonal pillars with a 
rhomboheomn (Fig. 1). A more detailed description 
will appear elsewhere. The instability of the crystal¬ 
line ai^ructure is very marked, and the crystals are 
beat kept in the mother liquor in a refrigerator. 

The susp>eiuuon was sent from Berlin to Geneva 
and kept at 5° C. Prior to exposure, the speoimen 
was placed in a thin glass tube (AfarArrdArc/^en) and 
this was sealed with wax at both ends. This was 
naoossafy beoause otherwise evaporation takes place 
during the exposure and the lattice is destroyed. As 
in the case of the crystalline substances described 
by Bernal and WyckofF, water of crystallisation ia 
necessary for the production of an interference 
pattern by this protein. Exposures wore made with 
copper /fa-radiation, 15 m.a., 35 kv., at distances 
up to 77 mm. The temperature was always below 
12® C.; duration of exposure 1(M10 hours ; pin-holo 
collimator 0*7 mm., 80 mm. long. The lines are 
nevertheless relatively weak. 
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obtained by Wyckoff and Corey for oxyhaimoglobin. 
From the great separation of the planes, it follows 
that the unit cell is largo and ac<iortlingly should 
contain at least one ‘chemical* moJoouhj of protein. 
The molecular weight of Bence-Jones protein m 
determined by Svedborg is about 34,000. 

A. Maokus-Levy. 
Kurt It. Mbykii. 
W. Lotmab. 

Berlin atid Genova. 

Feb. 3. 
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Positive Platinum Sols 

A DiCTATiBB inv^igation on the adsorptive 
properties and the capacity of platinum oloctrodoa, 
made by A. Fnimkin and A. SlyginS has led to the 
oonoluston that there may exist, besides the negative 
platinum sOl with oxides on the surface of the particles, 
which ha» been described by Ponnycnick, two further 
varieties of platinum sols. One of them should bo a 
negative sol, with its surface coated with a film of 
adsorbed hydrogen, the outer part of the double 
layer consisting of cations. The other should a 
positive sol with a double layer, the outer part of 
which is formed by anions. According to the results 
obtained wiidi platinum electrodes, it was ox|>ected 
that positive sols would be obtained by a careful 
oxidation ofnegativeHi-platinum sola. These positive 
sola must themselves bo transformed by further 
ol^idation into the usual negative sols, lliese con¬ 
clusions were announced by A. Fnimkin at the 
disotmion on “CoHoidol Electrolytes** held by the 
Faanaday Society in September 1934*; it remained 
unoerli^, however, whether the stability of positive 
platinum irals, which is determined mainly by m 
e^trical double layer, is such that it would be possible 
to prep^ them; 


We had prepared and investigated* negative 
Ha-platinum sols, and we have now succeeded in 
preparing positive platinum sols by a very slow and 
careful oxidation of negative Hi-platinum sols. The 
experimental procedure was bas^ on a control of 
the degree of oxidation of the platinum surfa» e by 
measurement of the conductance of the sol. On adding 
a small amount of hydrochloric acid to a Ht-platinum 
sol, there is a rise of oonductanoo of the sol, correspond¬ 
ing to the amount of acid added, as no eu;id is adsorbed. 
During the bubbling of oxygen liighly diluted with 
nitrogen through the sol, there is a continuous change 
of conductance, due to adsorption of acid, follow^ 
by its partial desorption when the surface begins to 
be covered with an oxide him. Each point of the 
curve corresponds to a definite state of the surface. 
Stopping the further oxidation at a definite point by 
saturating the sol with j>ure nitrogen, and transferring 
the sol to on apparatus for cataphorptic measure¬ 
ments in on atmosphere of puro nitrogen, we liave 
been able to measure the oataphoretio v-^elocity of 
sols corresponding to different degrees of oxidation, 
made all firom the same initial batch of H,-platinum 
sol. The following data are typical of the results 
obtained : 

Cat»pho«.Uc mobility D.-Pt-iiol During progrenlv. axUathm 

(/I/WC. per v./cm.). - 2-4 +1-7 +3-3 - 2 - 2*3 

The negative charge of the last portions of sol 
corresponds to the state of the surface when acid 
is partly d(?eorbod, which is accounted for by the 
formation of an oxide film. 

The same effects con be obtained witli sulphuric 
acid iiistcoil of hydrochloric, but the sol is much 
mon^ \mstable. It is not yet possible to say whether 
these positive platinum sols can exist for a consider¬ 
able length of time. 

These results show that the particles of a platinum 
sol behave like small platinum gas electrodes. The 
existence of positive platinum sols clears up to some 
extent the contradiction which hitherto existed 
between data on the sign of the charge of metallic 
surfaces as deduced from tdectrokinotio measure- 
mints and from electrode potentials. 

Nathaute Bach. 
Balasghowa. 

Laboratory of Surface Phenomena, 

Karpov Chemical Institute, 

Moscow. 

Fob. 1 ). 
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■ Traiu. Parad. Snc., 8 , 69 (103ft). 

*Acta Phy*. Chim. U.R.S.S., Z, 79 (1935). 


The Hydroxyl Bond in n^Aliphatic Alcohols 

Robertson*, in an interesting note to Nature, 
rocmtly pointed out the probable exiatonoe of the 
Bernal-Megaw ‘hydroxyl bond** in resorcinol. Further 
evidence of the existence of such a bond is to be 
found in a previous paper by E, Ott and the author* 
on the X-ray study of the n-aliphatic oloohols. It 
was found that in the a-modifioation (y « 90®) the 
distance between hydroxyl grou^ projected on tlie 
o-axis is 1 *46 A. If a close packing of the hydroxyl 
heads is assumed, the centres of the OH gimips are 
thon found to be separated by a distance of 3*13 A* 
The value of o* 4'70 A. given by Bernal* is used 
in this calculation. The distance 3*13 A. is less than 
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the ordinary approach bf>twoQn aliphatic chatnSf and 
compaj'es favourably with the examples given by 
3ornal and Magaw in their discussion of the ‘hydroxyl 
band\ 

As a concluBion drawn from this calculation, one 
is forced to qi^estion the spaijc determination 

of Bernal*. He has suggested the space group CV« 
for the a-modifloation of Ci^H^sOH. The two mole¬ 
cules per unit cell are then placed in the equivalent 
positions OOu and OOfl. This puts the two mole¬ 
cules on a single triad axis, and does not allow for 
close packing of the hydroxyl groups. Assuming the 
tetraliedral angle for the carbon-oxygeii bond, then 
on the basis of this space group determination and 
the projected OH “OH distance of 1'46A., the 
distance between hydroxyl centres is calculated as 
2‘09 A. This distance is much too smaU to he reason* 
able for the ‘hydroxyl bond*. Perhaps the intensity 
data of Bernal could be interpreted to give a different 
space group which would allow for a close packing 
of the hydroxyl heads. 

The calculation of the projoeb'd OH—OH distance 
made by E. Ott and the author is to be seriously 
considered, ber^ausc it is boawl upon 001 reflections 
from the a-modificatious of six members in the sorites 
of n-aliphatic alcoliols CiaH|70H to CigHj70H, all 
of which agree. 

Donato A, Wm-son, 

Cliomistry Department, 

Stanford V n i versi tv, 

California, 

Jan. 29. 

‘ Natitiik, 136, 755 (UWS). 

* Profi. Roy, kSoc,, A, Ul, 3S4 

Chfim. Phm., 8, (WH). 

*;r. Kriit,, 83, 153 (1032). 


Effect of Ascorbic Acid and Indolyl Acetic Acid on 
Regeneration of Willow Branches and Germination 


the aa(^rbio aoid, and idmost entirely provanted by 
the htoolc derivatives. 

Okts, mustard and cress seeds were germinated 
under sterile conditions in 10 c.c, of Pfeffer solution con¬ 
taining tho compounds. At a conemtration of 1 in 
10 ,000, botli germination and subsequent growth oc¬ 
curred in the following order: (1) ascorbic acid, (2) con¬ 
trol, (3) fl-indolyl jjropionic acid, (4) ^-indolvl acetic 
acid. When appli^ after germination, end following 
upon a certain amount of root development, the (S in- 
dolyi acetic acid took third place. Abnormal length of 
coleoptilos and iiypoootyls occurred with the indole 
compounds in the case of prostrate seekings, llie 
indole doriv^ativea at this concentration apporantly 
retard germination and growth, and oven at lower 
conoentrations (1/100,000) the result is the same, 
though ascorbic acid still acts in stimulatory fashion. 
With higher concentration (1/1,000) the ancorbic 
acid also showed a retarding effect, while the others 
were practically lethal. 

The effect of tlie ascorbic mud agrees with the 
recently puljished result of Havas*, and points to 
tho f^iliar byporoffoct of the vitamins; but the 
rt-ftarduig effect of the indole derivatives H<H>rns in 
main part due to the prevention of root grfjwtli, 
which occurrtMl very strikingly in tlios(> oases. In 
high concentration tho roots grown in (3-uulolvl 
otjctic and ^-indolyl propionic aciida wore short arid 
oone>shap4^d with swollen bases, F. A. F, C. Wont's* 
suggestion of transverse growth in the root caused 
by the auxins seeming to bo verified. The abnonnal 
length of tho stems of prostrate sccxllings was prob¬ 
ably due to direct contact with tho growth com¬ 
pounds. 

W. Davirs. 

(t. A. Atkins. 

P. C. B. Hvd»on. 
Oliwmistry and BoUiny Departments, 

I'nivtirsitv of Melbourne. 

Feb. 17. 


In tho middles of 1935 we began an investigation 
into the effect of vitamin C on plants, and tho general 
grt>wth response since claimed by vSynn5ve v. Haustm’ 
was obtained by us with tomato and castor oil plants. 

P-Indolyi acotiti acid was synthesised after the 
method of R, Majiina and T. Hoshino*, and the 
related indok' derivatives p-indolyl propionic acid, 
p-indolyi methyl malonic acid (which yields p-indolyi 
propionifi acid by loss of carbon dioxide) and p*cthyl 
indole were synthesLwd in a mtwmer which precluded 
any possible contamination with p-indolyl acetic 
acid. Epinastic curvatures were obtained on a large 
range of plants with P-indoJyl propionic acid, which 
however gave no positive ri^sult with tlia oat test, 
so that Thirnarm and Koepfli* were mistaken in 
attributing positive results to persistent traces of the 
lower homologiui. 

A seiectetl range of willow branches, 12 inches 
U>ng, was placed in vaseline-scaled glass containers 
with the morphologically lower ends in 200 c.c, of 
Ffeffer's* inorgoiuc nutrient solution containing the 
compt>unds mentioned. At a concentration of 1 in 
100 .000, the order in which both roots and shoots 
appfwed was the following: (1) ascorbic acid, 
(2) p-indolyl acetic acid, (3) P-indolyl propionic acid, 
(4) control. With a concentration of 1 in 500,000, 
the result was: (1) ascorbic acid, (2) control, etc. 
Evidently the stimulatory action of tlie ascorbic acid 
jicrsisU oven in very low concentration in spite of 
probable oxidation. With a high concentration of 
I in 2,600, regeneration is retarded considerably by 


' Hynnftvt^ v. HauiM^n. NatUUR, 186, 616 (1935). 

I Hirthlno, Her., 68, 2(»4:i (1926), 

* hr .V ™m»nn and J, IT Kt«*pm, NATimi!, 185, 101 (1936). 

KnudAon, Rot, Oaz,, 78, 1-26 (1922). 

‘ T. llavat*. NaTUKE, 186. 435 (1935). 

* K. A. F. (J. Went. BiM. 10, 2 (1936). 


Ascorbic Acid as a Precursor of Serum Complement 

PAKTicuiiAELY in scpticssmio oondfilons affbetiog 
man, the impoitanoe of “olexine” (Bordet) or **oom- 
plemenF’ (Ehrlich) in immune prooessea, although (so 
far) iziexaotly defined in scope, is becoming very 
generally reoognisedh*. Frequent attempts to 
(Uialyse and define this substance, genera]ly by 
chemical means, have resulted in the recognition of 
at least four oomponents or “end'' and “middle- 
pieeeB”*»*, 

I have recently obtained evidence (to bo pubMied 
m detail elsewhere, pending the permmion of the 
Anglo-Iranion Oil 0o„ Etd.) that the “complement** 
complex, os it exists in the circulating blood of tho 
guinea pig, following coagulation and separation of 
serum, and in tho form demonstrable by a stand^- 
ised hsemolytio system, disappears or suffers reduction 
in titrf?, when ascorbic acid is withdrawn, oomplately 
or partially, from tho food of the experinienttid 
ammal; the concentration of “oompleomt** 
(obtained in the same manner) can be restared to 
normal, or slightly supernormal, level the oon^ 
sumption of a diet rich in vitamin 0- 
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elSwtB oaa be prbdaoed in seven days or 
Iess« too iaKi»m fbr qaalitative malnutrition to affeot 
the animal 'S physioid well-being ; indeed it remains 
in perfect bmth, being suppu^ with everything 
liecessaiy for healthy mnotioning, esoept, during a 
few days oniyA aaoorbio acdd. It follows that reduction 
Or disi^pearance of **oomplemeat” hrom the circu¬ 
lating blood must be one of the earliest signs (in guinea 
pigs* and perhaps in man) of a state of a^rs which, 
if for twenty to forty days (in the cavy) 

or four to eight months (in man) will result in scurvy. 

Fkakk Maesh. 

Pathologioal Laboratory, 
o/o Auglo-lSanian Oil Co., Ltd., 

Masjid^-Sulaiman, 

Via Ahwae, South Iran. 

Fob. 8. 


only a few oases did mitcK^hondxia impregnatii^ and 
the method is probably more speoifio ilw Weigl* 
and muoh more speoifio than La Fano. 

The preparations were made by Mr* K. Brown and 
Miss M. Daniels. The formalin used was im- 
neutralisod, but from a fresh supply; the silvering 
was done in a Hearson incubator at the proper 
temperature. 

J, BaoNTft Gatbwbv. 

Trinity College, 

Dublin. 

Fob. 24. 

iffiu. mir., (1080). 


Induction of Mammary Ducts 


^ CSdhiini, F., : a Method of Treatinent^'t Am^r, J. 

SetTlAB, 542 (1034). 

• Whitby, L. a. H.. snd BrlUon, C. J. C., "Diaordcrs of the Blood", 
45 (J. Anti A. ChfLEcmU, lx>n<ion, 1036). 

* Gordon, J*. And WotlnaUj A.. '"Tho Action of UltrA-Vlolet Bays 
on Comptaont", Biasiim. J., A H), 000 (lOSS). 

^ Gocdon, J., And Thompson, K, 0.. "The nelatiorublp botweon the 
(^omptement and Opuooln of Kormal Bemm", 8ril. X Exp. Path.^ 
IS (X), lOX (1035), 


A Satisfactory Substitute for the Osmium Tetroxide 
Golgi Apparatus Methods 

OSBcrtrM tetroxidt? at 18a. a gram is the most 
oicpensive substance used in biological research. It 
is principally used in the Kolatchew and WeigI 
methods for the Oolgi apparatus, and in the F. W. A, 
and Chainpy methods for mitochondria. The nearest 
clieap substitutes for Weigl and Kolatchew mothotls 
are the formalin-silver methods of Cajal and Da 
Fano, The trouble with those latter methods is that 
there is usually distortion and often incrustation of 
the Golgi belies, banana-shapod elements, for 
example* often becoming beads, or spheros, and 
different from what omi be Rcon intra viUim, The 
general fixation is often very poor. 

I have been aatonishod at the beauty of silver 
nitrate formalin preparations made according to 
F. Aoyaima*s modification of CajaJ’s methods This 
method is as follows: Fix small pieces of tissue in 
cadmium chloride 1 part., formol neutral 16 ports, 
distilled water 86 parts, for three to four hours. 
Hinse <juiok^ in two olianges of distilled water, and 
transfer to 1 *6 per cent solution of silver nitrate for 
10 to 16 hours at 22® C. Rinse quickly in two chang<^s 
of distillod water* preferably in a darkened room, and 
transfer for 5 to 10 hours to the reducing solution 
(hydroQuinono 1 part* neutral formol 15 ports, 
distilled water 86 parte* 0*1 to 0-15 parts of sodium 
sulfate* sufficient to produce yellowish tinge). Wash 
thoroughly In tap water to i of an hour), upgrade, 
imbed and section. Oounterstain in carmine or 
hiematbxylin and oosm. Cold-blooded animals may 
need longer imioegnfl^on and fixation. 

This method hog bew tried in this laboratory on 
the fOllowili|t mkterial: rat pancreas and dorsal root 
gan^ion* ifite Ovoteatis and cerebral ganglion. 

of mealwtnxn« In every case the preparations 
were sufjeiior to thooe got by Da Fano*8 method, 
y«^ heiyfly hwroaehed the best Weigl prepara¬ 
tions for of Golgi bodies* The non- 

oelklir ekihentA of tissues were bright yellow, and 
fytm the Cajal or Da Fano effect. 

were perfect enough 
fik w ^ irwiuAions, In 


Thx mammary gland of the pig lias normally two 
primary ducts which open separately on the surface 
of the nipple. Einbryologically, tho two ducts 
proliferate from the base of a cone-shaped depression 
of the stratum germinativum known as tho mammaiy 
pocket or mammary bud, A similar depression or 
epithelial ingrowth, variable in depth, surrounds the 
nipple at its junottiro with the body wall. Among 
several foetal glands st^ctionod, a few cases of aberrant 
ducts, similar histologically to the primary ducts, 
were noticexl to have sprouted from the same relative 
position to tho apex of the epithelial ingrowth at the 
liase of the nipple as the primary ducts do to the 
apox of the mammary pocket (Fig, 1). 



Kic. 1. DIagmimuatIc section through tho nlyplA of a fuitAl 
pig. <1) MammAry i>ooket ; (2) priioary ducU; (3) epIthvUal 
ingrowth ; (4) Aberrant duct. 

These aberrant ducts would appear to furnish 
evidence that on iuduoing stimulus is responsible for 
the development of the primary ducts, similar in 
principle to Spemann’s demonstration* of the under¬ 
lying mesoderm providing an inducing stimulus for 
neural plate development in Urodela. Recently, 
Waddin^on* suggested that some, if not all, in- 
duotiona are due to the diffusion of active chemical 
substances into tho reacting tissues. It would appear 
reasonable therefore to infer that an active substance 
is present in the nipple which stimulates duct develop¬ 
ment in specific locations relative to apices of epi- 
thrfial in^wths. Furthermore, that the stimulus 
is specific for particular groups of animals. Thus in 
tho horse, in common vnth the pig, there are normally 
two primary ducts which develop respectively from 
the antOTior and posterior walls of the mammary 
pocket J ruminants have only one duct, which pro¬ 
liferates fbom the apex of the mammetry pocket, and 
in man theta are several primaiy dwte*. 





Phyloganetieallf, Darwin eonsidered tha maimnaiy 
glands to have developed in response to an intimate 
relationship existing between mother and ofispring 
as occurs in the lower mammals. Histologically, 
they have been regarded as both modified sweat and 
sebaceous glands. Bresslau^ regards the increased 
secretory activity of skin glands on particular spots 
of the abdomen in the lower mammals as duo to 
the preaenoe of highly vascular gland areas. He 
considers the gland areas to be phylogeneticoUy older 
than the Mammalia, since they are found on the 
ventral surface of some birds-—tlie so-called brooding 
spots. In th^ higher mammals the mammary glands 
from their inception are specialised structures the 
ducts of which, as previously mentioned, appear to 
owe their inception to an inducing substanoe; the 
occasional absenco of thii^ substance may be the cause 
of the blind teats sometimes found. 

Ala>i Dbakik. 

Central Experimental Farm, 

Ottawa. 

Feb. 6. 

* Arch. Bnfw. Org., 100, 609. 

" J, K*p. BifiU 1«. 86. 

* "The l/tammAry Apparatus of the Mammalia" (Hethuon). 


Dissociation Energies of CO and CN, and Heat 
of Sublimation of Carbon 

Tubbb bos recently been in this journal some 
discussion on the heat of dissociation of carbon 
monoxide'. In the most recent communication, 
Brons' states th^t the value for 2>co is definitely 
8'41 volts 193'9 kcal. It is the object of this letter 
to point out that the value given by Brons is not 
absolutely definite, and that thero is still another 
possible value for this quantity, wliich up to now 
cannot definitely be excluded and is poriiaps oven 
more probable than the value given by Brons. 

By a well-known procedure, the heat of sublima¬ 
tion L of carbon may be derived immediately from 
the heat of dissociation of CO, the boat of com¬ 
bustion of solid carbon to CO (26*4 kcal.) and the 
heat of dissociation of oxygen (U6-4 kcal.). The 
value obteinotl with Brons’ Deo is D «= 109*3 kcal., 
whereas the value obtained from thermal data 
(vapour pressure curve of carbon) is D — 143 kcal. 
This discrepancy, as was pointed out to me some 
time ago by Prof. P. Horteck, seems to be rather 
too large, and on© is tempted to look for a loop¬ 
hole in the proof given by Brons, 

Actually the value given by Broiis is obtained 
from a predissooiation limit, 9*66 volts above 
the ground state of CO. The difference in energy of 
this limit from the limit found at 11 *06 volts is just 
equal to the difference in energy of the hS aiid 'D 
states in the carbon atom. The agreement is in foert 
rather close. However, as I have already pointed 
out on several occasions', the actual dissociation limit 
may lie more or less beloto the predissociation limit, 
except in the oases where a breaking off of the rota¬ 
tional fine structure is observed for at least two 
successive vibrational levels. The latter is the cose 
for the 11*05 volts limit in CO, end this limit is 
therefore a real dissociation limit; whereas for the 
new predissociation limit the breaking off has been 
obseiWl for only om vibrational lovel, and therefore 
the value 9*66 is up to now only on upper limit to 
^ Dorrespondix^ dissociation limit, wMoh In fact 
may be aj^mdably lower. TJierafore the products 


of dhsfocialtoi at the upper dlssodatten iixnit 
(ll'Ofi volts)jxeed not neoeinaiily be 0{^3) -f 0(*P), 
ascKm0hidedbyBroins,butmayal»obeC('P) -f 0('D), 
assuming that the above-mentioned agreement is a 
chahoo oomoidonoe. On this assumptiont It follows 
that the heat of direociation of €0 is 

Deo “ 73,760 omr* « 9*093 volts « 209*7 koed. 

The lower point of predissociation newly found by 
Brons would then oorrsepond to a dissociation into 
normal atoms (C('P) + 0(^P) ) with 0*67 volts of 
excess kinetic energy. The comparatively largf^ 
amount of excess kinefio energy is not unusual; for 
example, the predissociation of CO found by Schmid 
and Ger6* 0*48 volts alx>ve the 11*06 liznit definitely 
loads to the same dissociation products as the 11*05 
Limit itself, that is, the atoms in this cose have on 
0X0088 kinetic energy of 0*48 volts. (This follows 
from the fact that tlie difference of the two pre- 
dissociation limits, 0*48 volts, is definitely smaller 
than any plausible energy difforenoe of the separated 
atoms.) 

Our conclusion is therefore that, besides the value 
Deo = 8*4^1 volts =» 198-9 kcal. given by Brons, the 
value Deo ■■=* 9*093 volts 209-7 kcal. is also com¬ 
patible with the predissociation data of CO now 
available. The latter value Lias the advantage that 
it does not lead to so low a value for the beat of 
sublimation of carbon. TL^e value yielded is now 
L — 125-1 kcal. instead of 109*3 kcal, (Incidentally, 
it may bo remarked that the value of L obtain^ 
from Doo i^ the heat of sublimation into normal 
atoms, not into molecules or a mixture of botli, os 
the thermal value 143 kcal. (cf. above) probably is.) 
Furthermore, the h&U of di»aociati(}n of the ON mok* 
cule into normal atoms obtained from the heat of 
sublimation of carbon, the heats of combustion of 
(CK)a* and of carbon, tlio dissociation energy of N| 
and that of (CJN), into two CN * turns out to be 
5*45 volte 126*5 koal. on the assumption of Brons. 
This is also improbably low, whereas the value 
Doo — 9-093 volts leads to Dew ^ 6*17 volts =« 
142*4 kcal., which seems more probable. 



Brons 



kCAl. 

193-0 

ioO‘7 

voltn 

8'U 

0*003 

h 

koal. 

100 ■» 

126-1 

r\ 

koal. 

m-6 

142-4 f 


YOlta 

6-40 

_ 


The two alternative sets of values are oom})ared 
in the table above. A final decision between file 
two may only be obtained if more data on the |m- 
dissociation of GO or CNf or on the heat of sublima¬ 
tion of carbon, are available. It may, however^ be 
stressed that the accuracy of each set is ratlxer high. 

Q. HBBZBBaO, 

Department of Physics, 

University of Saskatchewan, 

Saskatoon, Saak. 

Jan, 3. 


Slid W. B. Eowm, Nmw, IM. 1077 

nsas); H. fismtw)), WATCtas, XSS, we (iWIJt}); F. 

Broiw, NArtms, US, 7W (1085). ' 

• Q. %nW Ann. Ptoiig. IS, m (108ft *. G. H«fe«bStS i»d H. 

B> S. IM^ d BfltfcoolwiMlor and a> 

J^MdEinis tiMl K. u. BtOttt, J, Ottm. Sm., W, IMt 

• O. B. KtotWwmk, firt W, QdMwuM,, J. Chm.-Pht*.. i, 48(1 
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Aidal Ratatioci of Globular Star Clusters 

Tbib iudal rotation of globular atax olusters has 
ncrfi yet bean ntteaaurod, »o far as we know, from the 
d^rencea of radial vcd^itiee at their opposite edges, 
but ihdireot evidenoe of their rotation is the observed 
elliptieity. The oblateuess e of a rotating body 
deponda on the ratio 9 of the centrifugal force to 
the gravity at the star's surfaoe ; that is : 

e «*^C7,9, where 9 “ wV/^, 


the presence of stars in different stages of evolution, 
but there is a possibility of determining (l^ star 
counts) the oblatenoss and therefore the different 
rotational velocities for different spectral classes. 
Such counts have been made by K. Freundlich and 
V. Heiskanen* for 13. They find that tho, oblate- 
noBB increases along the B — M sequence. This 
interesting result interpreted from tlie present point 
of view means that the ratios of angular velocities 
for cluster stars of different spectral classes are ; 


and as has been proved by Clairaut\ 


J9 < c < J<f> ; 

I and I being the limiting oases for the homogeneous 
and the centrally condensed stars. The constmxt O 
as a function of the density distribution, that is. as 
a function of the poly trope class, was studied by 
H. H. Russell* and recently very exhaustively by 
S. Chandrasekhar*. 

The general outcome of theoretical investigations 
is in favour of the conclusion that the globular 
clusters are built on the model of a polytrope 4 or 5. 
The constant 0 changes only slightly within this 
interval, being 0*501 for n «= 4 and 0*600 for n 6. 
In consequence, the value i con be ooot^ptod for tiio 
model of a globular oliistor. 

In this connexion, the observed ellipticities of the 
globular olusters are of interest, Generally, the 
observed value of the oUiptioity is not the true one 
but depends on the orientation of the axis of rotation 
in space. For the eakf^ of simplicity, we atwumo that 
the observed elliptioitios are tlie tnie elliptieitwjs, and 
as a moan vadue was adopted from Shapley’s Cata¬ 
logue of Globular Clusters, the error is insignificant. 
Ellipticities have been observed in many oluBtors*, 
and in some of them elUpticity sliows throughout the 
cluster from centre to edge. The absoIuU* dimensions 
of tbe clusters ore approximately known hut only 
scant information on thoir masses is available. We 
have adopted for the masses of the olustors Q, 

and the angular velooities were computed for tlxo 
difterant value®. Referring to our first equations, it 
may be noted that 



where y ia the gravitational constant, M the mass 
and r the radius of the cluster. According to Shapley's 
determinations, the moan value of the oblatenoss was 
assumed to be 0*123, and for tlio moan diameter of 
a globular duster r ^ 1*078 x 10** cm. was used. 
The rotation^ velocity was calculated as a function 
of the masB, and the rosutte are as follows : 



VxWO 

1 X lO* 


Pertodtayou* 


8 '8TT X 10* 
8-748 X 10* 
1.785 X 10* 
1-887 X 10* 
5.M7 X IflJ 
8'877 X 10* 


It fc^ienn tbat tbo mean period of rotation of a 
typiftai star duster is approximately 10* 

yews. Wis value was deduced on the gumption 
tWi thei^ohu^ dusters are rotating as rigid bodies, 
wh^h pon^ be odd to be exactly true, because 
distances from the centre of the 
dostw : ^ iriB ; have diAatmt rotaticwl 

problem samenvhat oomplioated by 


B .A iF i (O-K-M) » 100 : 1*40 : 148 : 1*70 ; 

that is, the stars of the G~K-M typos (giants) 
rotate twice as rapidly os stars of the B typo. It 
would be of great interest to know how far the above 
results are in agreement with the conditions in our 
local star olustor. 

ZnxNiiE Kopal. 
Hubbkt Slouka. 

ftteferukova HvSzdAma, 

Pruha. 

Feb. 10. 

* Tlmerand, o^lrtsU'", fl, p. 204. 

•Kttn. NoU Hoy. AiL Soc., 88 , W. 

* Afo«. NU. Hoy. Ast. Hoc., 83. Nos. 5, 0, 7 

* Slmplttv, "SUr Cluatere", ohap. vL 
‘ 3S. rhvt., 14. 228. 


Fire-Walking 

Manv of those taking part in the discussion on 
recent firo-walking jwrformances apptmr to assume 
that a aortoal person would be burnt if liis passage 
over the ht)t surface wore identical with that of the 
firo-walicor, and that a beginner can walk on charcoal 
or boulders w'ith the same (woimess and speed as a 
trained man. Having thus begged the question, they 
procood to offer a variety of explanations, discordant 
m themsolvos, and rtuigiug from thickened skin to an 
tjxtrusion of ectoplasm ; thus illustrating once more 
the futility of i)rupounding theories in the absence of 
vital experimental data. 

As some obyor^^ors may have a future opportunity 
of investigating a lire-walk, I would suggest the 
following teats, based on my experience at the recent 
jTOrfonnanoe of Kuda Dux : 

(1) Faeion a small thermocouple to any part of the 
performer's foot which comes into contact with the 
hot oharooal or stone and oonnoct it to a suitable 
indicator. The temperature attained by his skiri may 
then be road at the moment he leaves the fire, and 
if the indicator wen^ watched during the transit it 
could bo noticed whether tlie same part of the foot 
was used at each contact. The duration of the con¬ 
tacts and the interval between each should be 
measured by a stopwatch. 

(2) Measure the temperature of the hot surfaoe by 
proasing on it a thermocouple constructed for this 
purpose, and ooimected to a second coil on the 
indicator which will enable this temperature to be 
read. Laboratory UsbU could then be made by raising 
a surface to this temporatuKi and noting the effect 
on tlio skin of a normal subject when applied to the 
surface for the same periods, and With the same 
intervals, as those obswved in the case of the, fire- 
walker. 

(3) Strike the surfaoe of the fire with the palm of 
the hand, makmg the same number of contacts as 
either of the perfermer’s feet and with the sao^ 
intervals between. If the observer feels thj^t he. is 
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getting burnt be can desist^ but 1 was able to do 
thia immediately after Kuda Bux had left the fire 
with my hand quite dry without sustaining any 
injury. 

Walking on the fire should be attempted only by 
those who are oertain that they can make the passage 
with the same speed as a trained fire-walker, as 
stumbling or hesitation may cause bitming. Previous 
practice on cold charcoal or stone would be necessary, 
as for half-second contacts the rate of travel is about 
3^ milm per hour for a stride of 30 inches. 

A small, portable outfit would serve to carry out 
the foregoing tests, and any good firm of instrument 
makers woSld supply the special thermocouples 


Amt 11, aa» 

need^t ootmaotad to wires insukted^ to 

prot^t them agaihst the heat of the 
If it should prove that the skin of a nonnat peraofn 
would be burnt when heated in exaoUy the eame 
manner as that of the fire^walker, explanations not 
purely physical will deserve serious attention. Until 
then they mtist be regarded as mere speculations. 

In conclusion, may I point out to those who still 
re^bTd the feat of Kuda Bux as 8iq>emormaI, that 
my hand had the same experience on the fire as 
either of his feet, and as 1 was not imder any ^psychic' 
infiuence the plain inference is that neither of us 
attained a temperature high enoui^ to cause burning, 

Ci^. E. DaBLiKQ. 


Points from Foregoing Letters 


The isotopic weight and ‘packing fraction* of 
several atomic species have been determined by Dr. 
F. W. Aston with his new mass-spectrograph by 
comparison of doublets (utoma and grou|)a of atoms 
having nearly the same mass/charge ratio). Dr. 
Aston giv'fjs revised figures for the relative abundance 
of various isotopes of cadmium, tin and lead. The 
existence of Fe 58 and Ni 64 is Kupj)orted by tho 
experiments of Gier and Zeeman, but evidence as to 
Ni 61 is still conflicting. 

Tho alworption of slow neutrons by several elements 
has boon measured by C. H. (’ollie with a more 
sensitive arrangement. Assuming that tho reaction 
cross-section of boron is inversely proportional to the 
Vf^locity of tho reacting neutrons, the author deduces 
tliat the absorption bands of ca<^Imiutn and indium 
for neutrons, whic)> partly overlap, occur in the range 
0 -1'6 elecjtron volts. 

If the conservation prinoiploH oro not obeyed in 
individual processtni between matter and radiation 
(iShanklEuidj and if there is no coincidence in time 
betwem the scattering by on electron and its recoil 
(Dirac), then, Dr. E. J. Williams concludes, the 
position and momentum of an electron could be 
ascertained in certain <jasoH, and Heisenberg’s uncer¬ 
tainty principle would be invalid. Dr. Williams has 
undert^en experimcBits on the emission of radiation 
by single atoms lo test the conservation principle. 

A system of eloctrioal linkage between the tuning 
Systems at the transmitter and the receiver of radio 
waves used in the investigation of the electrical 
layers of tho upper atmosphere is doscribod by R. 
Naismith. The new arrangomont enables the two 
stations to maintain synchronism without continuous 
attontion. 

By re-plotting previously obtained measurements 
on the infiuonoe of the earth’s magnetic field on 
ooaxnio radiation, so as to show the ©fFect of latitude 
(without taking the height intn) consideration), JA. G. 
Cosyns comes to conclusions which seem to contradict 
the view that atmospheric absorption alone is re¬ 
sponsible for the absence of magnetically soft com¬ 
ponents in the cosmic radiation at sea-WeL 

The X-ray difEraotion pattern of crystals of protein 
prepared by the Bence-Joncs method is described 
W A. Magnus-Levy, K. H, Meyer and W, Lotmar. 
Ine particle weight of this protein is, according to 
Svedboig, about 34,000. 

The pr^arotion of pwtive platinum sols by regu* 
lated oxidation of nagatively charged sob is described 


by Nathalie Bach and N. Balaachowa. The behaviour 
of tho ultra-miorosoopic platinum particles is 
analogous to that of platinum gas electrodes. 

The ©fftict of various concentrations of ascorbic 
acid (vitamin C) and of ^-indolyl acetic acid and 
[i-indolyl propionic acid upon the regonoratiou of 
willow shoots and the gorminatiofx of oats, mustard 
and cress seeds is doscrilsed by Dr. W. Davies, O. A. 
Atkins and P. C. B. Hudson. According to con¬ 
centration, ascorbic acid may cither Htimulate or 
retard growth. The indole derivatives secm to inhibit 
the root growth in germinating oats, mristard and 
cress at all concentrations, although in dilute solutioii 
they stimulate regeneration in the willow. 

In the absence of vitamin C, the blood of experi¬ 
mental animals, according to Dr. Frank Marsh, lacks 
its “complemont” (a hoat-sensitive subataneo re- 
sembiing a ferment, found in the serum, which helps 
in the destruction of cells in blood). Dr, Marsh con¬ 
siders that this indicatw a condition which eventually 
(fom to eight xnontiis in man) leads to scurvy, and 
consequently tho test might help in early diOi^osis 
of that disease. 

The presence in a few mammary glands of foetal 
pigs of oflditional or aberrant ducts which bad 
proliferated from epithelial ingrowths situated at the 
base of tlie nipple are coxmde^d by Xbr. Alan Deakin 
as furnishing evidence of the presence of an inducing 
substance within tho nipple, which is respon^ble 
for the development of mammary duets generally. 

Prof, G. Herzborg contends that the value derived 
by Brom from ispoctrographio data for the heat of 
dissociation of carbon monoxide (198*3 kcal.) is not 
necessarily the true one; a value of 809’7 koal. is 
also compatible with the available data. This hi|^er 
value gives a correspondingly higher value to 
beat of sublimation of oarbem (126'1 kc^.}, whioh 
is more in keeping with that obtained from thettnaJ 
data (143 koal). 

An attempt is made by Z, Kop^ and Dr: 
Blouka to determine the axial rotation of glohdlar 
star clusters using a well-known l^eorem of 
and the reeults of theoretical ihyeetigati^ by 
6. Chandrasekhar. The ihesn rotatiohal vel^ty 0f 
a typical globular star cluster is found to be iqppiiBOxi^ 
mately 10* years. Using star counts by E; Freund^, 
and y. SeiBkanen in M 13, It is condiuded sbjMS 
of ike O, K, M olasaea rotate twice 
B star#, ■ 
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Stove Age Cultures in Uganda 

In Man of March, Mr. T. P. O’Brien, Kwler of 
tlic African Prehiatorio Kesoarch Expedition, reviews 
the Stone Age oultureB of Uganda on the evidence of 
tho sites throughout the country examined by the 
expodiiion* &^uan and Oldown. The Kafiian 
pebble culture is the oldest recognisable in Africa, 
ante-dating Oldowan I. It (xicurs mostly in gravels 
deposiiod by Pluvial I rivors, Tlic implements arc 
mostly small, showing a rough reduction of the edge 
to produce chopping and cutting tools. The Oldowan 
typo implement is a rough chopper, Oldowan pebble 
tools are few. Uganda 'CTomerian\ A crude largo- 
doke culture found in talus deposits, belonging to a 
dry pt^riod preceding Pluvial 11. Ohellmn. A few 
water-rolled proto- or early Chelleon tools arc found 
in the gravels of the top terrace of the Kagera. True 
Chellean does not occur widely. Acheulean. On 
present ovidenoe appears after a gap. Tho lowest 
stratigraphioally dated is in Horizon M, which marks 
a climatic break in Pluvial II. The majority of the 
implementa are of large dakos adaptable to tho Vood 
technique’, though only a small proportion eictually 
show real wood technique. It is comparable to 
Leakey’s Stage I-II at Oldoway. Higher up in the 
same bods and again aasooiatod with a oUmatio 
break is a later phase of Aohoulean, there being no, 
or little, evidence of intervening stages. In this, 
tho N Horizon, there is evidence of deterioration or 
regression in Style. In the 0 Horizon, Upper Acheulean 
occurs in plenty and well made. The most remarkable 
feature of this horizon is the appearance of an 
entirely new culture, previously known from tho 
French and Belgian Congo^—tho Tumbian, of which 
the characteristic tools are ova] or long bifaces^ which 
later develop into beautiful feuille$-^-laurier. The 
tranchet is common. This culture occurs with tho 
advanced Acheulean, but tho relation is not yet clear, 
LmMlloinan, First appeara betwoim M and N, and 
afterwards carries on until it develops finally into 
Still Bay, Upper Pid/xolUhio, The Aurignacion does 
not occur in Uganda, surprisingly, probably owing 
to lack of suitable stone. 

Metabolism during Mild Exercise 

Much Attontiou has been devoted, during recent 
years, to the offeote of hard exorcise on metabolism. 
F. C, Courtioe and C. G, Douglas (Proc. Pog, Soc., B, 
119, 392) have studied the effects of the milder 
exercise of walking ten miles at 4*5 m.p.h. This 
amount of exeroisa was insufficient to increase the blood 
laorieockL and the conclusion is reached, after dis- 
otiBsk^ri, that the respiratory quotient gives a trust¬ 
worthy indioatiDn, imder tbe^ conditions, of the 
natuns of foods metallised. During the exercise 
the rvepuratoty quotient {B,Q.) rose owing to increased 
oarboh^rdrat© metaboliBin. After the exercise ^e 
mil, aoidosiB and ketosis developed, owing 
to increased metaholiam of If the subject liad 
qopauth^ mndil 0^ on the day before the 

qaeridser traa no evidence of increased fat 

exercise. The consumption of 
exercise did not have 
1936), 


Fertilbation in Acacia Baileyana 

Db, I. V, Nbwman has published two further 
papers which complete his investigations on tho life- 
history of Acacia BaUegana {Proc. Linn. Soc. N.S.W., 
69, ports 3-6). The carpel is found to arise ns a 
single folded foliar structure with ovules inserted 
along the margins. The integuments an:» only formed 
after fortilisotion, and the megasporo is possibly 
smaller than the microspore. The anther is regarded 
as containing eight sporangia, each with a one-called 
archosporium which develops into a 16-colled 
pollinium. This condition should make it possible 
to detoitnine definitely whether the split in the 
chromosomes is suppressed in the lost promeiotic 
telophases The pollen grains germinate in tlie 
anther, cutting off a generative cell which becomes 
spindle-shaped, has a definite membrane, and cyto¬ 
plasm dense than that of the grain. The 

(>ollen was grown successfully on 1 per cent agar 
with 20 per cent sugar solution. As tho legume 
contains only 12 ovules, a pollinium on the stigma 
furnishos on excess of pollen tulxss and two fre¬ 
quently enter tho soma embrj^o sac. Evidence was 
obtained that the extra male nuclei fuse with the 
polar nuclei, producing endosperm with occasionally 
os many as 7n or 8n chromosomt^s. The mature 
sac becomes tilkxl with starch grains, and after 
fertilisation tho endosperm nuclexis divides to form 
about 64 nuclei before wail-formation logins 
around tho embryo. 

Hemimerus, a Parasite of the Giant Rat 

Mkssbs. James A. G. and Jolui W. H. Hehn have 
recently publish!^ an article revising the species of 
fismimenui {Proc. Acad. Nat. Sci. Philadelphia, 87, 
457-508 ; 1935). This genus is allied to the earwigs, 
but is wingless and eyeless, with tho hind body 
tenninating in thread-like oerci, instead of forceps. 
So far as is known, tho species of Hemimerw only 
occur as ectoparasites on terrestrial giant rata of the 
genus Gricetomys. Tho hosts, as well as the parositm, 
are limite<l in distribution to tropical Africa. The 
most important fundamental studios of these curious 
insects have boon made by Dr. Heymons who, in 1906, 
showed that the offspring are produced viviparously, 
a peculiar kind of placenta enabling them to undergo 
their development on nutriment provided by their 
female pan^nt. Tho adaptations of Hemimerus are 
those of a true parasite which lives externally on its 
host. Tho food appears to consist of epidermal 
products and of a fungus which possibly grows on 
the skin of the host. Messrs. Rohn have exam¬ 
ined 343 Bpeoimens of the insect from various 
parts of Africa, and find that their distribution 
langes from Portuguese Guineo, across the continent 
to Mozambique and the north-eastem Transvaal. 
The northern and southern range cannot be accurately 
defined at present, owing to paucity of material or 
reconls, from areas where it and its host undoubtedly 
occur. The authors redeaeribe the three species 
already known, and recognise five other species 
previously unrecorded. The paper is aooomjWiet;! 
by a full bibliography of the genus and forty-seven 
fibres iUustrating diagnostic Characters. 
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Control of Antirrhinum Rust 

The fungus Puccini^a antirrkini^ causing a rust 
iliseasc of Hnapdrtigon plants, has ostabliMhml itself 
firmly iu England during the last two years. This 
fact renders any exporiments upon its control of 
more than passing interest. Mr. D. E. Green has 
conducted an extensive series of such experiments, 
using nine tj'pos of spray fluid, and thrw fungicidal 
dusts (*/. Boy, Hort, Soc., 61, Ft. 2, 64—76, February' 
1636). CopxK*r-oontaining sprays were found to be 
effeotivo, and of these. Burgundy mixture was the 
most suitable. (Control wa^ not absohite. however, 
and as it w^as eousidert^d that at least six sprayings 
were neoessar y, this method is likely to daimt oven 
the Antirrhinum enthusiast. Mr. is, however, 

trying another method, ivamely, tlie raising af rust- 
resistant snapdragons, and the riM^ults of the.se trials 
will be awaited with great interest. They give high 
promise alread>% 

Tulip Fire Disease 

Titlip fire caused by Botrytis tuii'pw in tiu! moat 
serious dise^ise that attacks the tulip cro]), and a 
descriptive accoimt of it, with control meaaurt^, is 
given by A. Beaumont and otlierB {Ann. App, Biol,, 
23, p. 57). The blooms on attaches! plants are 
rendered quite unmarketable, but though the dire<’t 
loss on account of diseased bulbs is small, the indirect 
loss is by no means negligible where the flowers are 
‘toppod\ as a substantial inoreast* in size is made 
during the period subsequent to ‘topping’. No 
variotivjs am known which are c<>mplet-©ly n^sistant; 
but the degree of susceptibility varies ; Baronne de Ja 
I'oclmayc, for example, seems to bo the most resistant 
tulip in the Devon-<Cornwall district. A close correla¬ 
tion exists Iwtweon metoorological conditions and the 
incidence of tulip fire, rainfall and humidity being 
the most important factors as they arc the conditions 
ntK3(?ssary for germination and in fiction. Tliree ty|»es 
of symptom occur, fire, spot and rot. Fire is a primary 
infection and appears as grey lesions on leaves, 
flowers and capsules, whereas spot arisfjs secondarily 
from sjKjres derived from fire lesions. Hot is less 
common, and attacks the bulb only, although the 
resulting plant is sickly and generally fails to flower. 
C'ontrol moasTires are bound up with proper cultiva¬ 
tion. Bulbs should be lifted every year and planted, 
preferably deeply, in fresh soil. Late planting and 
wide spacing on^ advocated, while careful roguing 
and destruction of diseased plants with avoidance 
of moclianical injury ore also of the first importance. 
Various methixls of chemical control have betax tried, 
but the results have not yet mcjt with much success. 
Further ox|M^rimoutK in this direction ore in progress. 

Timber Seasoning 

The fourth number o!' the Forest Products Research 
Recordst published under the auspiccB of the Depart¬ 
ment of Scientific and Industrial Research, deals with 
‘‘Timber Seasoning*’, by B. G. Bateson. Tlie import¬ 
ance of this investigation is that it deals with both 
air seasoning, the old common method, and kiln 
seoaoning. Of particular interest from the practical 
hmiseholder’s point of view is the statement that it 
is not possible to dry timber out of doors in Great 
Britain sufficiently for use in artificially heated 
buildings. “Under the most favourable oiroum- 
Htoncesr” says the author, “the moisture control 
might conceivably bo reduced to about 12 per cent 
in the height of summer but 18 per cent mpresetits a 


far more usual figure ; whereas a moisture control of 
9-12 per cent is requiml for interior wood worit iu 
centrally heated buildings'*. the experience of the 
present writer, old air-seasoned Soots pine panelling 
dating from about the middle of the eighteenth 
century cracked badly when central heating was 
introduced into the house, wliilst oak panelling stood 
up much bettor—but l>oth examples prove the con¬ 
tention of the author. In this connexion, the author 
points out that certain ‘refractory* hardwoods which 
takc^ montlis to season in the kiln, cam be kiln Ei)easi>ned 
in a wt)ek or two if air seasoned for a ywr or two 
pmvioufily. This would appear to show that there is 
yot something to leani about air seasoning in the 
case of .some species of. and probably the finer, 
timl-H^rs. 

Magnesium Metasomatism 

An important paper by N. Sundius on “The Origin 
of Latt^^ Magmatic Solutions containing Magnesia, 

Iron and Silica*’ appears in Arsbok^ 29, No, 7, of the 
Sverigos Geologisks Undersi^kning. TIxe sulphide 
ores of PYmnoaoandia are often associated with quartz- 
rich rocks containing magnesium-, iron- and alum- 
inuun-bearing minerals such as micas, cordierite, 
amphilKilcs and garnet. Almost invariably the 
presence of these minerals has been ascribed tt> 
metasomatio changes due to the introduction, oftiCn 
through groat distances, of oxides from some external 
source of supply. Locally, the metasomatic rocks 
have been suffioiently mobilised to act as intrusions 
towanls their own country rocks. A peculiar feature 
of the scarn and ore occurrences in which magnesium 
metasomatism is manifested is the scarcity of evi¬ 
dences of volatile substances of the kinds usually 
regarded as pneiimutolytic carriers. Sundius dis¬ 
cusses a number of examples and oonoludc^s that a 
supply of outside agents is not always necesaary, 
but that magmatic ditforentiation products corre¬ 
sponding to the minerals in question may be oon- 
centratod from a magma as residual solutions and 
may crystallise in situ or bo squeezed out into the 
adjoining country rooks. Water at high temperature 
is regarded as the chief cause for the production of 
such late-magmatic solutions. The latter are supposed 
to contain hydroxyl-bearing compounds,‘‘probably 
silicates, and possibly aluminates and ferrites. 
Metasomatic activity on the part of the water-rich 
magma solutions w favoured by the diminished 
stability of earlier-formed felspars in their presence. 
The author admits that vaporisation of metallio 
compounds from the magma may have played a 
prominent part in some oases, thougli, he adds, no 
examples Ixave as yet been clearly revealed. The 
problem is far from being solved and Bundtus hhmelf 
warns petrologists that rigorous application of the 
theory hero developed is not advisable”. 

The Southern Alaska Range 

S. R. Gaiw has recently described an area of some 
23,000 square miles which was still largely unexplored 
when the surveys reported were ^jgun in 1926. 
(U.S. OeoL Surv„ Bull, 862). The parts of the Range 
now described reach heights up to 12,000 feei and 
include a labyrinth of rugged mountain orestsa and 
valley glaciers. One of the highest motantains of the 
region is Mount Bpurr, a volcano which still shows 
signs of mild activity. Other volcanoes lie to 
east, forming port of the great line of vents Ahid* 
Stretches along the Alaska Fenmsnla a^ the AlecitiM 
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Islaadfii. The oldest rocks of the region arc gneisses, 
mica-ttcliists, crystal Ime limestones and quarUit^^s, 
known to be pre^TriaBsic and thought to Ik:» PaleooKoic 
in age ; they may, howevtsr, be PrcwCambrian. Loss 
highly motomorpliosed Mesozoic sediments follow, 
cut by gigantic intrusions of a general granitic 
character. The age of the Mesozoic sediments in the 
Alaska Range has proved diihculi to determine, as 
the rocks consist of a monotonous alternation of 
argillaceous rooks and graywackes which are almost 
devoid of fossils. Just why those particular Jurassic 
and Cretaceous booh shr>uld have boon so inhospitable 
to life ia a baffling problem, for near by, in the Pacific 
littoral belt of the Alaska Peninsula, a prolific fauna 
Hourished during ihost? periods. Nf^ai- tht^ shores of 
Cook Inlet there ore extensive deposits of 1Vi*tiary 
lignitic coal, but at premmt more accessible supplies 
are available for tlu^ lootU market. Lodes carrying 
promising amounts of gold and silv^or luive been 
discovered near tlu^ bonlers of granitic intrusions, 
but lack of transport facilities has mo far retarded 
development. 

Organic Liquids in Diffusion Pumps 

K. C. 1). Hickman (J. Franklin F(du'uary) 

has Btudie<j the behaviour of orgHni<* liquids used to 
provide the vapour stream in diffusion pumps, and 
he has b<»en able to clear up some of the inconsistencies 
in reports of their behaviour. The liquids—^tho 
Burch vacuum oils and such esb'rs as dibutyl 
phthalato—always contain tracers of relatively volatile 
substances, and in the operation of the pump those 
substances collect in the high vacuum region, spoiling 
the vacuum there. They then rcdissolve in the 
condensate and are not oliminatc«d by the backing 
pump. The author (!oustrue ted a two-stage pump 
in which interconnexions ensured that the more 
volatile constituents were iraiisferretl to the rough 
pump, while the high-vootmm pump operated with 
the best fraction of the vapour. The pump gave a 
much better vacuum under thcMC conditions than in 
the case where the interconnexions were changed to 
reverse the direction of fractionation. A further 
development was the construction of a fractionation 
pump in which successive fractions of the pumping 
liquid were used in successive vacuum stages. A 
practical form of tlxis pump is to bo described in a 
future paper. 

Potassium Isotopes in Minerals and Plants 

Thk question of the variation in the isotope ratit) 
of potassium in plants has received conflicting 
answers, the balance of evidenco being that there is 
no isotope e0oct, The element lias throe isotopes, 
30, 40 and 41. The ab\mdanco ratio bos 

iK^on determined, with somewhat varying results. 
A. K. Brower (J. Amer, Chem, iSoc., 68, 365; 1936), 
tising the mass-^spectrograph. with a constant velocity 
source permitting the entire primary ion bi^am 
to be focused on the entrance sht, and a Dempster 
typo amUyBing chamber, finds the ratio 
14*27 ±0*04 for Vesuvius lava. Most other minerals 
examitied show only small differences, the abundance 
ratio being in genersj near 14*26. A low value 
(14*U i: OtflS) was obtained for Hawaiian basalt and 
a high value (14*6 ± 0*06) for wyomingite (a lava). 
The results obtained with 32 plant sahes show 
distinct vodriations m uio isotope ratio, the K** 
oontont ijpforing between plants by as much as 
IS P4r 0^; }^©lp Shows the most pronounced devia¬ 


tion (12*63 ± 0*20) from the general average. It 
is intoroating to note that plants have likewise been 
shown to exiubit a selectivity in the case of heavy 
hydrogen. The factors contributing to the abundance 
ratio variations appear to be the variety of plant age, 
soil and section of plant. In a second paper (ibid., 
p. 370) the same author reports that the abundance 
ratio for Pacific water is 14*20, no appr^jciable varia¬ 
tions being observed betwenm samples from different 
localities or at points down to 2,5(K) m, in depth. 
The value for the atomic weight is calculated as 
39*094, in cioae agi'oeuncnt with the value accepted 
by the Committee on Atomic Weights. 

Effect of Weather on i^a-kiiovolt Line Insulators 

The expfjricnce gained during the last few years in 
tlie running of the (^rid in Great Britain under all 
kinds of weather conditions has shown that the be¬ 
haviour of tile ‘cliains of inHulators* needs cU>se study. 
In iridnstrial areas, or where the atmosphere is polluted, 
flaaliovers occur, altliough the linos an^ adequately 
insulated according to the usual standards and the 
insulators am rogularl}" cleaned. In a j>apcr road te 
the Institution of Electrical Engint)or8 on February 
19 by J. 8. Forrest, an investigation with the object 
of finding out which kind of insulatr^r is most suitable 
for use under foggy conditions is described. The 
investigation was <!arrietl out at the Croydon trans¬ 
forming station of the CVmtral Electricity Board. It 
was found that in fog or with dirty inHulaU)!*^ under 
humid conditions, the leakage current is very un- 
Hteady, anti continuous ‘surging* often takes place. 
These current surges art* due to surface discliarges 
on the insulators and are usually solf-oxtinguishing, 
but a severe surge may develop into a complete 
fiashover. experiments have leil to a testing 

technique to detennine wliitsh of the available types 
of iiisulators is most suitable in neighbourhoods 
subject to fogs. It is found that the fre^quency and 
magnitude of the current surges give a criterion by 
which the performance of insulators can bo judged. 
It is imnwossary and therefore uneconomical to 
clean tension insulators as often as nuspension 
insulators. It is probable tliat the better pei‘- 
formonoe of the tension chains is due to the more 
efficient cleaning by min and to the less tendency 
for leakage-current surgi’s to de\'eIop into complf^te 
flashovers. 

Radial Velocities of loo Extra-Galactic Nebulx 

Thb discover^^ of the enormous velocities of 
recoesion of some of the spiral nebiilfic, together 
with the distance-velocity relation and its resulting 
hypothesis of on expanding universe, has led to a 
more intensive study of the radial velocities of 
these objects. The 100-iu. reflector at Mount Wilson 
has alre^y been used for determining the radial 
velocities of many nebuUe, and now a further list 
of 100 velocities has boon publislied by Hurnaaon 
(Astrophya. J., 83, 10) in which the range in distance 
of the observed objects has been greatly inoreafiiied. 
This list includes values for nebuke in clusters or 
groups as well as for 66 isolated nebul® ; and the 
velocities found, with six excoptions, are all of 
recession, ranging from 60 km./sec. to 42,000 km./soc, 
When correlated with distance, thoae results indicate 
that the velocity-distance law is still sensiblj^ 
linear up to the distance of 70 million parsecs (the 
estimated distance oi* the olustets in Bootes and 
Ursa Major). 
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Conference on the Teaching of General Science 


A HUB-COMMIWEE of the Science Masters* 
Association, acting in collaboration vritli tho 
University of London Institute of Education, recently 
organised a one-day conference on the teaisliing of 
'general soienoo*. The problems discussetl have 
caused much controversy during the past few 
years. The panel of investigatorn on the School 
CertifLcato cxaminationB rocommtmdod tho adoption in 
schools of courses covering the main principles of 
elementary physios, chemistry and biology instewi 
of more specialised courses covering only one, or part 
of one, of those subjects. At the annual me#>tmg of 
tho Science Masters* Association in 1934 tliis recom¬ 
mendation was endorsed. Tho movement is supported 
by those who consider that some study of biology 
should bo port of the education of every child, as 
well €is by those who wish school science to bo less 
forma] and It^ss academic tlian it often is. It is opposed 
by those who fear superficiality of treatment and who 
feel that they can train cluldren’s minds more satis¬ 
factorily by iising a more restricted medium. Tho 
large attendance at the conference, and tho keen 
discussions which ensued, illustrate^! the general 
desire to thrash out the issues involved and to pool 
experience and knowledge. 

Sir William Bragg took the chair at the first of 
the five meetings and initiated a discussion on “Tho 
Aims of General Science’*. Tho educated man, ho 
said, sliould aware of the main linos of develop¬ 
ment of human thought and, to-day, tliis involves 
an appreciation of the scientific attitude. It is 
important, too, that an inttdlectual atmosphere be 
fostered which is unfavoxirable to a misapplication 
of the fruits of research, due to lock of knowledge. 
Dr, Titley (King’s College) amplifiixi these remarl^, 
and cjonsidei^ in detail aims wliich have been widely 
accepted. In particular, he gave a careful r6sum4 
of present views regarding the mind-sharpening 
value of scientific studies. Ho pointed out that 
exercising the mind witlun a narrow and spooialised 
range might give it great power, but only in a very 
restricted field. The keen discussion which followed 
these stimulating addresses revealed fair unanimity 
of views. Clearly, it was found dUficult to distinguish 
between tho general aims of science teaching and the 
aims of general sciencie, but this is on argument in 
favour of tho latter. The teaching of 'Heat, Light 
and Sound’, for example, would certainly not alk>w 
the attainment of the aims admitted. 

Prof. E. N. da C. Andrade took tho chair at the 
second meeting, the subject being “The Content of 
the Course”. He admitted that wider syllabuses 
tnight lead to some superficiabty of treatment, but 
could see no particular barm in this. Even the 
building up of 'balanced* courses, he thought, was 
really unessential. A scientific attitude and a love 
of science could best be fostered by a teacher who 
cast his net wide, but was not afraid to follow up his 
own pet hobbies. Prof. H. E. Armstrong shotUd have 
followed Prof. Andrade but was imfortunately oom- 
pell^ to be absent for health reasons. He sent, how¬ 
ever^ a stimulating and provocative message. Hr. 
C, L. Bryant (Harrow) then gave details of the mini- 
muxn iryllabus in genera] science which has be^ 


drawn up by the special sub-committee of the Science 
Masters* Association. The proposals were well re¬ 
ceived. though it was felt that a more optimistic 
attiriide regarding time-table allowance wo^d have 
boon desirable. Many of tho best schools give twice as 
much time to science as is contemplated by the 
Hub-commi ttco. 

At the first aftermoon meeting, held imder the 
chatrthouship of Mr. H. T. Tizard, problems of 
unification and oorrolation were oonsidored. Mr. 
W. G. Groav^is (Ledbury Grammar School) oritioised 
the use of the topic method of teacljing, in which 
topics such os air, water, measuring instruments, etc., 
are studied and no attempt is mad<i to keep the 
subjects separated. He considered this to be useless 
as a method of unification, admirable though it might 
bo os a teaching device. 

Mr. J. A. Lauworj'B (InstituUi of Education) 
discussed tlie point as to whether there was sufficient 
imity in the various branches of school science to 
make it a single subject. He put more faith in the 
inticgrating powers of the intelkHstual digestion of 
the adolescent mind than in those of various sylla¬ 
buses or methods. Topics would certainly be useful 
in the first two years of study, but there was no 
reason to avoid ^subjects' at a later stage when logical 
interconnexions could hf) demonstrated and under¬ 
stood. The hints and comments made by speakem who 
took part in tho subsequent discussion will probably be 
useful to those who ore attempting to make their 
subject more interesting and valuable to the average 
pupil. 

Sir Philip Hartog then took the chair for a dis¬ 
cussion on oxaminations. He had beem struck doting 
the discussions, he said, by the importance attached 
to examination requirements. It appeared that 
examinations held the eduoattonal system in a 
stranglehold. He suggested that teachers should be 
clear as to the aims of their tests : they should 
for example, whether they were testing progress or 
utilisablo skills. He recommended them to study the 
new-typo questions, which the Americans have done 
much to develop. 

The Hubeequont discussion, initiated by Mr. 8. V, 
Brown (hon, secretary of the S.M.A.) and Iffr. F, W. 
Turner (Morley Grammar Sedmol), cdiowed that most 
teachers deplore the restrictive infiuenoe of examina¬ 
tions on their work. Though ready to admit that 
external oxammations are not vahieless, they would 
like to sec fundamental alterations and improve¬ 
ments. 

The throe addresses to the last meeting—on “The 
Teacher of General Science**—odinwably summaxised 
tlie previous iwgmnenfcs. The ohairman. Prof. H, R. 
Haimey (Institute of Education), Mr. W. Jenk^acm 
(Sheffield) and L, G. Smith (Marylehone Grammar 
School) develc^d various aspects of this topic. 
disouskon which followed revealed unaitit^Us agm- 
ment with their views. To medee school sdiehoe a 
valuable and useful part of a liberal eduoation tha 
right teachers must be provided by the ui^yiuaitles. 
They must be enthuslasia who should Imiaw 
their own subject but alto the role 
in l^e greater whole of which it is a 
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a wide end generous training in science would do 
tmt9 to provide mich poople than the narrow and 
intenaiyely epecialieed courses favoured by some 
universities. 

It is possible that the oonforonce did not reach 
oonolusions as eicplioit and as concrete as some might 
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have wished. XcvcrthelosB, the addresses and dis* 
oussions were highly appreciated and were found 
stimulating and helpful. Wide agreement with the 
ideals of more generalised science teocliing was shown* 
though it was (evident that quite a number of 
teachers are not yot convinced of its l>enefitH, 


Food and the Family Budget 


T hat th© social and (H;<inomic aspt>cts of national 
mitrition are evoking great public interest was 
shown by the crowded audience at the joint me€*tijig 
of the Engineers* Study Group on Economics (K.S.O.) 
and the Assooiation of Bcientidc Workers, held on 
Marc}) 31 at th© house of th© Royal Society of Arts, 
London, In a short introducU^ry speech, Sir Richard 
IJregory lurged the importance of investigating the 
causes why commodities that can now lie produced 
in abundance, thanks to science, are not available in 


Mufficumt quantities to raise the standard of living of the 
people. He then called upon Dr. E, H. Tripp to present 
and explain the Group’s repfirt on “The Design of 
a Family Budget, with special reference to Food”.* 
Tlie mairi finding of the report ts that the statistical 
average family of 3*72 persons requires annually, for 
adequate living, goods and services now costing 
about £317, a sum equivalent to a weekly expenditure 
of about 6^, per wage-earner. About 82 per cent of 
Tamilias* are now earning less than this amount. 

The chief items in the prescribed ‘fanriily* budget 
are (per annum); food, £99; rent and rates, £55, 
the typo of house envissged being one containing a 
living-room, three bedrooms, kitchen and bathroom, 
costing £600“£800 inclusive of land ; clothing, £28 ; 
fuel and light, divided between gas, electricity and 
but little raw coal, £21 ; smoking, liquor, and swtwt- 
meats, £26 (present national average £35). Pnivision 
Ls made for an annual holiday, £10, and for travelling, 
£20 (present national average £22). 

Of especial importance in tlie prescribed dietary 
are the health foods, fresh dairy produce, eggs, moat, 
vegetables and fruit. The cost works (»ut to KW. a 
he^ per week, as compared with 9;?., the current 
national average ; and the conclusion is that a large 
section of th© }>opulation has not the purcliasing 

E ower needed to obtain the foods required for full 
ealth and working capacity. 

In opening the discussion, Sir John Orr wolcomtvl 
the fact that scientific workers havtJ now Iwgun to 
apply their knowledge and methods to social and 
economio problems, which cannot well be studied in 
water-tight compartments. The report of the E.S.G., 
he said, embodioA an excellent study, and it is very 
remarkable that by approaching the subject from a 
totally different point of view and by different 
imth^, the 0roup has reached a conclusion very 
close to that at which he and his ooJleagues arrived. 
J*ood requirea a iqf>ooiai place for itself. Whereas 
expchdit^ on iteniB like entertainment, sport, and 
seadmg may vary from nothing to £1,900 a year, 
that 6n food varies much less from class to class— 
not more than from 4*. to 14s. a head per week 
j^twoen the poorest and the wealthiest. Appetite is 
%dttod, gnd Mihough one might pay £l for a dinner 
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in London, one could not cat more than 10s. worth 
of food, at retail yjrices. Abo, the State has assumed 
a special liability for food by iindortaking to treat and' 
cure di»^MW(^s duo to an inadt^quato diet. Very few 
people starve nowatiays, but many lack a diet 
sufficient to maintain good health. To provide an 
twlcquate diet for all people below the income-level 
of £317 p)or annum would involve, at retail prices, an 
increase in the national expenditure (jf about 6-6 per 
(tent; but a cheaper rnethcKl, and fuie more likely to 
be adopted, would bo to cheapen the protective 
foodstufe so that *iJl could buy them ; and that 
would reduce the incro*is<Ml exj>enditure to 1-2 per 
cent. More study and more criticism are needed to 
evoke concretf^ propositions ; and once the bulk of the 
people is convinced, great improvement would follow. 

Sir Daniel Hall said that if we increased the amount 
of home-grown food from the present figure of less 
than 40 pc^r (jcnt to more than 60 per cent of our 
total supplies, agricultural conditions would liavo to 
hii revolutionised, Wc should certainly grow all the 
protective foodsttiffs we can, and our land is 
specially suited to grow them. He disapproved the 
policy of subsidising wheat and sugar beesause they 
arc noedtxl in war-time ; they are concentrated foods 
tliat arc obtainable from our colonies, and occupy 
relatively little spiwx? in a sliip’s hold. As our farmers 
arc now l>eing assisted to the extent of more than 
£40,(M)0,000 p€^r annum, they could reasonably be 
oxpecttxi to grow what is best for the ooimtry. 

Mr. G. D. H. Colo agreed with the main points of 
the report, but regretted that the cost of ^ucation 
was not discussed. The food budget was certainly 
no more than is desirable, and it would probably 
be neciirtsary to provide a larger total income. 
Urgcwitly needtid now arc more data on expenditure 
at the £6-£10 a wet^k income-Icvf^I, and a new com¬ 
plete inquiry into working-class budgets. 

Mr. A. E. Feavearyoar commontt^ on the cost of 
the improved housing ])rescribed in the E.S.G, 
budget. There now some 10^ million houses in 
the United Kingdom, woi-th £4,(K)0-£6,000 million at 
pnxient pricas. Assuming a hou.se to last a hundrtxl 
years, tlie annual cost of replacement would not 
amount to £60,000,000. He advocated a fairly rapid 
replacement of all houses below the K.S.O. standard 
—^not less than 3 millions—but that would cost at 
least £1,600,000,000, or more tlxan the entire net 
annua] savings'of th© nation for five years. 

Lady (Rhys) Williams dt^soribed a study of infant 
and maternal mortality as affected bynutrition, oarried 
out in the Rhondda Valley under the National Birth¬ 
day Trust Fond. Necossitous mothers were given 
vitomin-l^aring foods and 1 pint of milk a day for 
at least three months, with the restilt that the 
maternal death-rate fell from 1D20 in 1934 to 3-9 
in 1986. 
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Mr. G. P. Crowdcn referred to the work of the 
British Medieval AsBOoi&tioa an<i said that further 
efforts arc needed to strengthen the link between 
laboratory and kitchen. Ho suggoBtod the establish- 
raeiit of a central bureati to give information on 
matters relating to family nutrition, and tliat pur¬ 
veyors of foodstuffs might assist purchasing and 
distribution by offering attractive terms to house¬ 
wives for weekly supplies of items in the dietary 
scales reoom men ded. 
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Dr. 0. C. M*Gonigle thoujg^t the re^rt a 

notable contribution to family economics. He has 
emalysed many budgets of the lowly paid and 
unemployedf enid has found that the relatively )ow 
standard of the B.M.A. minimum dietary cannot be 
achieved under a family income of 55-66#. a week. 
High rent is a great obstacle. Contrary to popular 
belieft lie found that the average working-olass woman 
hOB a sound empirical knowlec4^^ of practical dietetics* 
and to the limit of her purse buys wisely and well. 


Micro-Ray Communication 


I N ongineering, the progrf^sK of the evolution of 
inventions s^ddom proceeds along a straight line, 
each step leading directly and logically to its 
sucoewHor. The evolution often proceetls in a looped 
path, new inventions apparently returning to an 
earlier stage of development before making a new 
start in another direction. This is illustrated in a 
paper rood by W. L. McPherson and E. H. Ullrich to 
the Institution of Electrical Engineer on January 80. 

In dcBcribing nMJcnt commercialisation of 

micro-ray transmissions for radio communication, 
the authors point out that it was with micro-rayw 
that Hertz in 1887 performed the cloBsic experiments 
which are gcnt^rally admitted to have led to the 
wireless c.ommunication of to-day. Hertz aucceeded 
in gmerating by means of a spark transmitter wave¬ 
lengths of 30 cm., and in proving conclusively that 
the radiation due to such oirouits followed the optical 
laws of reflection, refraction and propagation. He 
thus verified Clerk Maxweirs work done twenty-two 
years previously. Hertz’s investigations read almost 
like an experimental and theoretical study of light. 
They include the measuremonts of the angles of 
incidence and reflection from plane sh^w^ts of metal, 
reflection from <5urved metallic mirrors of definite focal 
length, refraction through prisms of pitch and studies 
in transparency and opacity. Owing to lock of 
sensitivity on tlie receiving side, Hertz’s exporinients 
bore no immediate fruit although scientific workers 
won? greatly mt<'i’<'sted in them. 

The invention of tlio largo i^rial and of timing, and 
the succosB of medium and long wave operation, led 
to practically total neglect of micro-ray teolinique 
until when Borkhausen and Kurz discovered a 
new type of oscillatory circuit which generated wave- 
lengtl^ down to about 48 cm. The first large-scale 
demonstration of modem micro-ray working wo« 
made between St. Margoret'K Bay, near Dover, and 
EBtialles, near Calais, a distance of 22*1 miles. The 
wave-length used was only 18 cm. and so the waves 
radiated like light waves, ponnitting the use of 
reflecting mirrors. In January 1934 a micro-ray link 
for commercial service was opemxi between the 
aerodromes of Lympne in England and Bt. Inglevert 
in France, covering a distance of thirty-five miles. 
It provides a duplex service on radio-telephony, tele¬ 
printer or Morse telegraphy m required. The wave¬ 
length is 17*4 cm., which is the aliortest of any 
station in the world. 

Experiments have shown that atmospherics of the 
ordinary type aro never heard on the St. Margar©t‘s 
circuit, although a few sharp clicks aro sometimes 
noticed the origin of which has not yet been traced. 


Thunderstonns occurring even in sight of the rcfceiving 
statioTi cause no interference. The ignition systems 
of aircraft or motor-boats also liave no effect. It 
was found that the strength of the receivwl signals 
did not remain (constant. On three ocisaaions the 
signal was uncommercial in telegraphy for periods 
of about two minutes. When a 600 cm. wave-length 
was used, no variation of the nHiOived signal was ever 
detected. 

Diagrams arc given of the working signal current 
operating the teleprinter at Lytnpne and of the state 
of the tides at the same times. Although the effect 
of the tides may be masked in many instances by 
other fading causes, the records suggest that they 
are a factor in causing fading. In nine oascH out of 
ten, the turn of the tide, during a week^s record, was 
accompanied by a marked change in the slo^ie of tlio 
signal current curve. This supports the hypothesis 
that there exists interference due to the indiroc^t ray 
reflected at the sea surface. 

The authors conclude that the primary condition 
for good micro-ray working is a thoroughly well-mixed 
and homogent^ous atmosphe^re. In the summer, 
currents of hot air probably create ^pockets’ of very 
different refractive fS>wor from tlie rest of the atmo¬ 
sphere, so that the direction of transmission may be 
violently changed and unusual attenuation intro¬ 
duced, In summer, the passage of a cloud aoroiks the 
sun’s rays gives a temfierature ‘kick’ the magnitude 
of whicli is different when above land than wlien 
above the sea, owing to the difference in reradiation 
in the two oases. The path of the St. Margaret’s-^ 
Escalles link is at first sight simpler, a« it is nearly 
all above the sea; but at the faces of the cliffs near 
the stations strong currents of hot air often wrise, 
and this would introduce a compound lens csffoct in 
the path of the transmission rays. 

The results obtained by the practical working of 
the two ’links’ described in the paper may be sum¬ 
marised as follows. The most stable micro^ray 
conditions coincide with very stable atmospheric 
conditions, as judged by thermometer and baromet^. 
A high wind is almost invariably aooompanjed with 
good mioro^my transmission. The settling of a heavy 
bank of fog has been acoomponied by very sevem 
and mpid changes in the reoeptiout followed hy 
stability when the fog bank has owed to move* 
Radio waves, six metres in length, are much more 
stable than mioro-waves over optics pa^ across 
the Straits of Dover. It is xpuch more 4l^&cult to tap 
micro-wave cpinimmieations than those which use 
longer wave-lengths. 

as in military operstionst they moht ddshrif^. 
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Molasses, Nitrogen Fixation and Land Reclamation 


I N hi* preeidontial address to tho LlnittMl ProvinceB 
Acadomy of Sciences, India, on 19. 

1935, Prof. N. R. Dhax gave a general account of 
tlie work carried out by hbnsolf and lus collaborators 
on nitrogen transformations in soil. Prof. Dhar loads 
the school of thought which boUevos that nitrification 
in soils and nitrogen fixation from the atmosphere 
ara, oapeoially in the tropics, photochomjt^ at least 
m much as bacterial actions. Prof, Dhar has pro¬ 
duced strong evidence in support of liis tht^ries, and 
the question appears now tc» have reached the stage 
at which the protagimists of bacterial aiul photo¬ 
chemical nitrification rosiniotivcly are unwilling t<i 
admit any evidonoc which might shatter their b<diefs. 

Meanwhile, other soil workers will bt.' wise to keej) 
an open mind on the matter, for the p}nloHO]ihicai 
imi)lications of recognising that light plays s part in 
soils analogous to photosynthi^is in the vc^getable 
kingdom an? at least ns iinj:>ortant as th<^ practical 
possibilities of utilising that knowledge for the onrioh- 
ment of the soil. Given sulliciont facta, their practical 
application does not liccessarily depfmd on their 
<v)rrect mt<^rpn?tation. The jiraotical facts of Prof. 
Dhar’s roHOorches arc tliat Indian soils are gt^norally 
deficient in nitrogen, that more than half a million 
tons of molasses from the sugar industry art) annually 
wasted in India, and that the application of molasses 
to the soil can double and may treble the soil 
nitrogen oontent, with a cons^iuent large incTOOse in 
crop yield. 

Molasses contains about 70 |wr cent carlM>. 
hydrates and small qiiantiti<?s of nitrogen, phos- 
]^horus, potash, etc., these quantities, however, iHMng 
much too small to account for the observed manorial 
effeefc. According to Dhar, the energy set free 
in the oxidation of the sugars in molosst^s is utilised, 
either bacterially or photochemicolly, in promoting 
nitrogen fixation and nitnfication. Whatever the 
nature of the proci^, Dlior has piXKlncod indisputable 
evidence of increases in available soil nitrogen and 
crop yields following the application of molasses. 
Under temperate conditions, the converse result would 
be expect^, as it is well known that the addition 
of carbohydrate-rich material to soil t<mds to reduce 


the amount of nitrogen available to plants, 
nitrogen becoming fixeil as microbial prottqdasrn or 
as hurauH. An essential difteronco, however, between 
t.emj>eraU> and tropical soil requirements is that, 
whereas in temperate regions the limiting factor to 
crop growth is often the slowntvis, in tho tropics it is 
the rapidity with which soil nitrogen is mode avail¬ 
able to plants, soluble nitrates lining formed and 
loached from th(? soil before they can be absorbed by 
tho crop. Tho general effect of molasses on the soil 
should be the same everywhert^, but only in the 
tropics will its ‘braking* offtK?t on the mobilisation 
of aihl nitrogen be a positive advantage to the eulti- 
vakir, And only in the tiv)pi<:s will its stiinulatcon 
of atinos})heric nitrogm fixation, whetlu>r bacterial or 
photochemical, lx> appreciable, since ttmpernte regions 
lack tho heat m^essary for bacU^rial and the light 
for photoch(mi(Mil stimulation. 

For th(^o reasons, tho j>otentiaiities of ciirbo- 
hydratc manuring—of which molasses manui*ing is 
an example—“have perhaps boon overl6okwl by 
agriculturists. If Prof. Dhar can substantiate his 
claims, lie may efhxit a rt*V()lution in agritjulturo in 
India, whoro the supply of thf» ordinary (Organic 
manures is far Indow the demand. Prof. Dhar 
suggests that a most valuable use can hii mode of 
inoliisstB in reclaiming alkaline land. The acids 
prrKluoed in the decomposition of molasses neutralise 
the alkalis, and at the same time and contrary to 
ex}ierieiice when land is reclaimed with gypsum or 
sulphur, soil nitrogen is ineroased. A period of about\ 
four years is usually nofpessary to reclaim alkali land/| 
with g>qisuin, whereas with molasses applied at 
rate of 3(K“40 tons per acre, good crops con be grow^ri 
within six months. It is not stated whether such 
nHdamations have been found y>crmanent—in view 
of the oxidisability of the neutralising nei<ls, this is 
open t^> doubt—but the method obviously ments 
further study. ITiero aro four million acres of in- 
fertil«5 alkali land in India, and irrigation practices 
are increaaing the area. The t^onomic reclamation 
of these lands is one of the country*s greatest 
agricultural problems, to the solution of which 
Prof. D>iar*s work is fMjinting the way. 


The Prehistoric Society 


\T^ITH the publication of ita Proceedings* for 
Vy 1935«tba FrehiatDric Bociety, formerly known 
the Prehiatorib Society of Kaet Anglia, completes 
first fcm of it* exietenoo under the new style and 
organisat^, The cbaitjge will naoeesorlly bring some 
broadming of outlook; but tho*e who live followed 
^th olosa attention the work of the Society under 
m old style, eipedally in recent yearB, ore well aware 
the chan^ k one in fbrm rather than substance. 
From the of its first formation in 1908 the 

-cr ikst AngKs, 

: Pntve«lty Mtiwuih 
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Prehistoric Society of East Anglia, though strong In 
its local membership, reaped the advantage of its 
geographical position. It hod the strategic advantage 
that many of its local discoveries and local problems 
were of more thiui local interest; they were also of 
the first importance in the discussion of some of the 
most significant of the questions relating to the 
antiquity of man and prehistoric archaaolo^ at large. 
A glance through the later volumes of tho Proceedings 
will show that the proportion of attention given to 
these larger questions and the tendency to view local 
evidence in tho light of its bearing on tho broader 
issues faod steadily inoreased, tmial the Society, so 
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far OB its proceedings wore oonoeraed* had earned 
the right to be regained as a national rather than a 
local body. That fact is recognised in the change of 
title. On the other hand, the strength gained from 
local interest will be preserved by an organisation 
of local grou|>s under honorary secretaries, which will 
focus interest in specific local areaa. 

Thanks very largely to the CKitivities of Mr. J. Reid 
Moir, the Prehistoric Society has never feared the 
difiicultios which beset the pionwr in archceologioal 
investigation; and if we may judge by the contents 
of the first volume of its Procetdings^ the same policy 
will commend itself to the Society in its revised form. 
It will offer a free field for open discussion. This at 
least is the inference to be drawn from the tone of 
the first presidential address by Prof, V. Gordon 
Child© on “Changing Methods and Aims in Arc^haeo- 
logy”. Pointing out that the remarkable strides in 
discovery of prehistoric archaeology during the last 
ten years call for a complete rt^consideration of the 
position in prehistoric studies, be focuses a variety 
of ‘discontents* expressed in various quarters, and 
boldly accepts their implication of the necessity for 
certain fundamental changes of nomenclature, point 
of view ami method. For example, while ho holds 
that chronology is the essential of prehistory, as it is 
of history, the old chronological classification of 
‘ages’—HBtone, bronze, iron—can no longer bo re¬ 
garded os bearing any precise significance, owing to 
the wide distribution in time as well as in space to 
which it is now recognised these terms are applicable 
as cultural designations. On the other hand, as he 
himself has already suggested, the various ‘agos* do 
express phases in economic development, winch have 
their place in a temporal relation, thus be<;oming 
even more significant when viewed in the light of 
Prof. Childe’s reference to the present aim of archaeo¬ 
logy, which centres not so much on the intrinsic 
interest of the objects recovered as in the recon¬ 
struction of the culture of which they are an indication. 

Prof. Childe dismisses in like vein the familiar 
chronological classification in a sequence of cultures 
based on the archwologioal finds of France, wliich no 
longer applies in the world-wide view of prehistc^ric 
problems which must now be taken. But in dealing 
witJj this and other concepts hitherto generally 
accepted, his criticism—a constnictive criticism be it 
said-"“ is that the implication of tlio emphasis now 
laid on culture must be accepted to the full. It is 
no longer the period, but the culture which is the 
object of investigation. The chronological problem 
is to be solved through the relation in space and time 
of the varioxis distinguishable cultures itUer m. 

Of the varied communications which follow the 
presidontia] address a bore mention of a few must 
suffice. Mr. G. A. Holloyman and Dr, E. Gt^oil Ourwen 
describe their investigation of bronze age lynchet 
settlements on Plumpton Plain, Sussex. This pro-. 
duced some interesting pottery which is described 
by Mr. C. F. C. Hawkes. The pottery confirms and 
emphasises the distinction in date between site A, 
which belongs to the earlier Late Bronze Age from 
about 1000 B.C., and site JB, which cannot dated 
before 750 b.o. and covers the transition to the Early 
Iron Age centring approximately on 500 b.c, Mr, 
Heniy Bury provides a wolcomo discussion of the 
FomhAm terraces and their sequence and Dr. 
Orahame Clark furnishes on equally opportune survey 
of the prehistory of the Isle of Man. 

.The recent diroussion, at the Korwioh meeting of 
the British Association^ Of the antiquity of man in 


East Anglia, gives a sj)ooml interest to by 

Mr, Reid Moir on the Darmsden. flint iiDpiements 
and a description of three Combe Capelle hand^axes 
from Norfolk; and a similar interest in a dii6fer0nt 
context is attached, in view of recent diseovnriea in 
the county of Lincoln, to three papers dealing wjth 
long barrows—a description of the TherfleJd Heath 
Long Barrow, Royston, by Mr, C, W. Phillips, a 
discussion of a possible pedigree of loxig barrows and 
chambered cairns by Mr. W. J. Hemp, which is both 
suggestive and to some degree provocative, and a 
note on the relative clironology of English long 
barrows by Mr. Stuart Piggott. Mrs. joequet^ 
Hawkes adds to her previous contributions to con¬ 
sideration of the place of origin of tlie Windmill Hill 
culture and advances her views a stag© further, 

A valuable feature of the miscellaneous items 
which complete the volume is a survey of results in 
the field in Great Britain and Ireland during 1935. 
Mention must also be made of a valuable r^urn^ of 
recent work in Russia by Prof. Gordon Childe. 


Educational Topics and Events 

Cambrioob. —The following have bf*ien approved 
for the degree of Sc.D. : W. N. Bailey, of Trinity 
College, C. O. Darwin, Master of Clirist’s College, 
J. O. Irwin, of Christ’s College. 

At King’s College, Dr. D. I^irdie has been elected 
into a fellowship. Dr. Purdie was placed in the first 
class of the Natural Sciences Tripos, Part II, in 1932, 
and was elected to a Charles Kingsley Bye-Fellowship 
at Magdalene College in 1934. 

EniNBUBaH.—Prof, W. H. McMillan, professor 
of mining in University College, Nottingham, hoe 
been ap^Hiinted to the James A. Hood chair of mining 
in the Heriot-Watt College. 

London, —l^of. A. K. Henry lias been appointed 
as from March 1 to the University readership in 
surgery tenable at the British Postgraduate Medical 
School, Since 1925 he has been professor of olinicai 
surgery in the Medical School, Cairo, and director of 
the Surgical Unit, Kasr ol Aini Hospital, Cairo. 


Louohbohouqh Coxxbqb has been noted for many 
years as the sponsor of a combined theoretical axid 
practical training system, essentially its own, which 
should constitute a good preparation for the admini¬ 
strative side of engineering. It has now extended 
this to Include aeronautical enginooring, and oflem a 
course that should appeal to a type of man not very 
largely catered for at the present. The combined 
lectures, workshop, and aerodrome practice, eon- 
stitute a four-year course losing to the Cofie^ 
diploma and the Air Ministrjy’s groond engine’s 
licences. A fifth year qualifies for On honours diploma^ 
mid covers the syllabus of the examinatians of the 
Royal Aeronautical Sooietyu The instruction oom- 
prises lectures and laboratory work/amdwicl^ with 
work in the production engineerh^ workshops, pn 
alternate weeks. The troin^ is fpBnmal ^urixig tto 
first two years, but in the third fourth year tile 
practical wpA is entirely aeronautiioal, iholudi)^ v 
aircraft rigging, maintenance, sheet metal work* 
engine repfdts and testing. Flying is atib 
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glv«a ditfskig podod. Th« year covers the 
jzuwe advai»^*8iile of aircraft and engine design^ or 
altemathreiy advanced dying up to the standard 
rcKjuifed for a ptbt'e B licence. The teaching is 
earned out by the college engineering staff, with the 
addition of three specif aeronautical instructors. 

Tor education of Negroes formed the subject of 
a national oonfereuoe held in Washington under the 
auspices of the United States Federal Office of Kduoa- 
tion in Jday 1934. A preliminary report has now 
been published, as Bulletin No. C of 1935 of the 
Fadei!^ Office, under the title “Fundamentals in the 
Eduoation of Negroes*'. The title, suggesting, as it 
does, differentiation between the principles of educa¬ 
tion applicable to Negroes and those af)plicablQ to 
whites, is rather misleading. The puipose of the 
oonferenoe was to determine what are the fundamental 
roquiromentB for raising the standard ^ both quantita¬ 
tive and qualitative, of education of Negroos up to 
the level of the education of whites. One of the 
conclusions reached is tliat the sou them States are 
not able to pn^vido public education for ail childnm 
on an equal basis with the other 8e<^tions of the 
country, and another is that glarixig inoquaiities exist 
in the expenditures of school funds for the Imnefit 
of Negroes and whites respectively. Eleven southern 
States 8|>ent, in 1930, 35 J dollars per pupil in all 
schools but only 12J dollars per pupil in Negro 
schools ; moreover, 64 per cent of the Negro bcHooIb 
were one-teacher schools. Associated, both iw cause 
and as result, with the iniidequate provision of 
schooling for Negro children, is the foot tliat more 
tlian half of all American Negroes live in the open 
country or in villages. 

In “Science and the New Humtuiism", a series of 
artiole^i eontribuUxi to the Workers’ Educational 
Association's monthly, the Highvxiy, Prof. L. Hogbon, 
of the London School of Economics, outlincH? a field 
of study which he commends to the Adult Education 
Movement as one that offers an opportunity for 
work of the utmost national importance. The 
“Retreat fVom Reasonso ominously appart^nt 
among the younger generation in this as in other 
countries, he attributes to a dualism in educational 
poUtios, a cleavage iK^twoon the education of scientific 
^vorker8 and technicians on one hand and of leadora 
and adminuiitrators on the other. This dualism, again, 
is a result of failure to adjust educational policies to 
the changes wrought in the structure of society by 
the enormous advances in the applied sciencoa. It 
is urgently necessary to devi^o methods of ixlucation 
which will give the community reproaentativos who 
can co-operate intelhgently with technical exports in 
oonstruotive social enterprise at prt>sont suffering 
from paralysis as a result of educational dualism. 
In the first of his articles. Prof. Hoglnm exposes some 
of the faults of method that stultify oiuront im- 
aeientifio social ‘science’ doctrine. He quotes passagos 
from the now humanistic studies making a fetish of 
mere logic, reducing their work to the level of a 
goma 0 (f chess. Much, also, is sacrificed, ho shows, to 
the idol of purity, so that a social inquiry which tends 
to the conclusion that something has to be done is 
said to be “teaidenoious”, as if rosearohos of a worker 
in natural Solonoe should be deemed worthless if 
there wr^are grounds for suspecting the resoaroher of 
to a particular result, or an investigator 
is at for poaching on the pream^es 

of '^Vast^gaWs wearing a different subject label. 


Science News a Century Ago 

Lambeth Xdterary and Scientific Institution 

Ok April 12, 1836, a series of weekly lectures 
began at the Lambeth Literary and Scientific 
Institution, Wellington Terrace, Waterloo Bridge 
Road. The first and fourth of the lectures, by W. M. 
Higgins, were on electricity; in the second, thml and 
sixth Dr. Lardner dealt with the principles and 
structure of tiie steam engine and its apf>lioation to 
railroad and to navigation, while the fifth of the 
series was on the eye, the theory of vision and optical 
illusion, and was given by W. C. Dcndy. 

Petroleum and Titanium at Coalbrookdale 

In a paper on the i>hy8ical featui*C8, geological 
structure and organic remains of the Coalbrookdale 
di.strict, read to the Geological Society on April 13, 
1836, Prestwioh said that the jx^troleum or tar spring, 
for which Coalbrookdale has been so long celebrated, 
isHues from a thick bed of sandstone, in the upper 
part of the coal measures : it yielded formerly more 
than a hogshead a day, but produces now only a few 
gallons a week. Another spring had been discovered, 
and j-xdroloum is frequently found to some extent 
in working the coal. Titanium has been produced 
in eonsidcrable abundance in tlio iron furnaces. It 
often occurs in crystals of great beauty, but prin¬ 
cipally in amorphous iriasst^. On examining some 
portions of hearth stones belonging to a furnatM? which 
had lj<»en at work for nine or toi years ho discovered 
lumps r)f titanium as large as a marble cemented by 
a small quantity of iron. 

Death of James Horsburgh 

Ok April 14, 1830, the eminent British Hoanian 
aiwl hydrographer James Horsburgh died at tho age 
of seventy-thrtio j^ears. Horsburgh was bom at Eli© 
in Fifeshiro on St^ptember 23, 1762, of poor parentage. 
Ht) I(?arned elementary jnatliematics at school, and 
at fifteen years of age became an apprentice in a 
eo]iu?r brig employed in tlie North Sea. In 1780 the 
vessol in which ho w-as serving was (uiptured by a 
FreiKsh frigate, and Horsburgh was for a time a 
prisoner at Dunkirk. Regaining his liberty, he sailed 
for the East, and wliile first mate of an East Indiaman 
turned his atti^ution to hydrograpliy, teaching himeclf 
to draw and engravt*. His voyages took him to 
Clnna, l.iatavia and Now Guinea, and some of his 
sailing directions and charts wei*© published by tho 
East India Company. Returning to England in 1796, 
his reputation gained for him tlie friendship of Beuiks, 
Maskelyne and Cavendish, but aftf^r a short stay at 
home he sailed again for the East, continuing his 
eoicntifio observations. Back in England in 1806, 
ho was admitted a fellow of tho Royal Society, and 
in 1809 was appointed hydi-ographer to the East 
India Company in succ^ossion to Alexander Dalrymplo. 
Few men contributed more to the safety of navigation 
m Eastern waters than Horsburgh. 

On the Temperatures of Hot Springs 

At a meeting of tho Royal Society held on April 14, 
1836, Prof, J. D. Forbes concluded the reading of 
his papt«r “On the Temperatures ai^d Oeologiotil 
Relations of Certain Hot Springs ; particularly those 
of the Pyrenees ; and on the Verification of Thenuo- 
metora”. He expressed his regret that notwitlistand- 
ing the great interest of tho subject, information on 
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tht> thermal phenomena wae v^ory deficient. After 
dt^ribing his own observations made in the Pyrenees 
in July and August 1835, in the last Kectioii of his 
paper lie extended his inquiries to the hot springs 
met with in other jiarts of Kurope ; and in particulai% 
iluise of the baths of Mont d’Or and of llourboule, 
in France ; of Bodon-Baden, in (Jermany ; of Lo5echo 
or Ltaik, in the Vallais; of PfeficTH, in the canton of 
St, Gall, in Switzf^rland ; and the baths of !Nero, 
near Naples. Tables of observations wi'ro given with 
comparative oohumis deriv(?d from iiiipubJished 
observations of Arago and Anglada. 

Geology of Scotland 

According to the Edinburgh Philosophicdl Journal^ 
at a meeting of the Woruerian Society held on April 16, 
1836. “A notice was read on the dolomisation of 
the marble limestones, sliowing their magnesian 
character. The author also .stated his views in regard 
to the geognostical relation of the Plutonian rocks 
of Skye, which referred to the porphyry^ and trap 
formations. . . . The blunders in observation, and 
the wliolesalo appropriation to liimself of the geology 
of Scot land (in despite of all the ymblished and un¬ 
published accounts of SiJottish. English and Gorman 
geologists) by l^r. Mac(/ul)ofih, were jtoticid ; and 
it wtis remarked by wiveral members, that a bfjtter 
spirit was now generally abroad, and that few were 
<lisposcd to follow ill the path of the author of the 
Hebrides”. 


Societies and Academies 

Paris 

Academy of Sciences, March 2 ( C . R ., 202. 705-784). 
The president announced the deaths of Charles 
Nicolle and Ivan Pavlov. Ernest Esclangok : The 
formulfiB of Lorentz, and the princijilo of relativity, 
Lticien Cu^not : The coaptation of the ontc^rior feet 
and of the head in FJuimtm, Edouard Chatton and 
Mule. Simone Brachon : The cinetome of Opalina 
ranarutn, its genetic continuity and its importance 
with regard to the (^volution of the ciliary apparatus. 
Jos. Kaucky : The problem of itt^rations in a cose 
of dejiondent probabilities. Edgar Batiolb : The 
problem of encounters. Alexandre Osthowski : 
The consenvation of the angles in the conformal 
transformation of a domain in the neighbourhood of 
a boxuKlary i>oint. Georges Hartmann : Certain 
proi.>ertie8 of a Orassmanian. (^'harleb Chaktxeb and 
Jean Labat ; The application of Htereos<jopic chrono- 
photography to the kinematic study of gaseous out¬ 
flow. Henri Lemonde : Tho interpretation of 
diffusion and viscosity curves in binary mixtures. 
PIERRK Vernotte : The general laws of natural 
convection, ("unditions for the appearance of the 
first n?gime. D. MiLOSHAVu^feviTOH : The use of the 
electronic tube as a detector utilising the curvature 
of the grid characteristic, AiiEXANDRE Dauvtllieb : 
A photorna^ietrofi and its application to the measure¬ 
ment of twilight illuminations. P. C'arri^ : A prac¬ 
tical rule leading to the interpretation of certain 
reactions of organic chemistry from the electronic 
point of view. L. N^el : The theory of volume 
anomalies of ferromagnetic substances. Henri 
TBXCin£ : Tho 8pe<^trographio study of the iwKiifica- 
tiona undergone by the surface of the light alloys. 
Application to duralumin. Constant Coetn : The 
infra^rod absorption spectra of the chlorine deriva¬ 


tives of maethane. Jean Rouixbau : The mfluenoe 
of temperature on tho photo-electric effect of cuprous 
oxide-metal contact, ihie anomalies presented by the 
temperature coefficient of the photoj>of»ential are only 
apparent, and it is possible to define a temperature 
coefficient with constant (contact resistaneo which 
depends only on th(^ temperature and not on the cell 
studied. Maurice C^urie : The theories of phos¬ 
phorescence. The theory of Mute, iRised on the 
<?xistt'nco of a mctastable state of the fonugn atom, 
can ajiplied in tho simplest coses, but other experi¬ 
mental foots have to be taken into actcount. Raymond 
Lautte : The? mole(Sular volume of normal liquids. 
Albert Micukl-L)?jvy and Henri Muraouk : Tho 
infhionco of the pressure of tiu^ surromidmg gas on 
th(.‘ liiminositios accompanying tho detonation of 
exi>losiv(>s. Increase of pressure of tho surrounding 
gas considerably dirainishos th<? intoasity of tho 
luminous ph(?nornena, when lead hydrazoate is tho 
explosive. Three photographs are roproduceti illus¬ 
trating the effect of changing pmssume. N]6 i)a 
Marinesco : The law of bJat^kening of photographic 
plates by ultra-sound.s. The blackening by ultra¬ 
sounds folltiws a law analogous with that of Hurter 
and Driffield. The results show that the photo¬ 
chemical action of light and that of ultra-sounds arc 
identical. Marcel Godchot, Mlle. Germaine 
(Jauquil and Raymond ('alas ; The deut<?rhydratcw 
of kry]i>toii and xenon. Forcraiul showed that kr>q>ton 
and xenon can form hydratfys with wat<?r containing 
apj>roximately OHaO. The hydrates formeil with 
lK?avy watfir ar<? found to iiavo the saint? composition. 
Paul Brasseur : The study of the anhydrous ferric 
phosphates with X-rays. Four varieties of ferric 
motapho8j)liate give the same X-ray diagram. Ferric 
pyrophosphate gave a different diagram, but no 
iliagram charaotoristic of Millot’s pyrophosphate 
could lx? obtained. Pierre BOk ; Tlie dehydration 
of some sodium niobates. Edouard Renckeb and 
Marc BAssikiiE : The allotropio variotuss of lead 
oxide. lA?ad oxide exists in two states (a and p) 
charactorisod by their Debye and Bhorrer diagrams. 
The thermal transformation of the a-oxide into the 
P-oxide takt^ place suddenly at 530*^ C, Mobxob 
Letort : A new polymer of acH^taldehydc. The 
polymer recently d«?«crib<Ml by Travers was noticed 
by the author in 1033, while preparing some highly 
purified acetaldehyde. Its properties agree with 
those given by Travers. One reaction in addition is 
given ; the polymer reacts violently with fuming 
nitric acid and some nitrobcmzone is produced, 
Martin Battmgay and Pierre Boehlbr : The salts 
of a- and p-anthraceiiyl-diazonium. Pierre Oomct i 
T he lower Devonian of Won (Bpain), Robert 
Laffittb ; The Jurassic and Berriasian in Aur^ 
(Algeria), ANDBjfi Eichokn and Hobbrt Franquht : 
Chromosome enumeration and the study of somatic 
mitosis in Anclepiae oonitUi. Serge Tohakhotine : 
The effects of localised irradiation of the nucleus of 
Infusoria by ultra-violet micropimcture. Ernest 
Kahane and Mlle. Jeanne Livy : The diastatio 
hydrolysis of acetyl(jhoIine by serum. 

Amsterdam 

Royal Acadmy of Sctencfs (Proc., 39, Ko. 2, February 
1936). F, K. Ta. VAN Itbrson : Cavitation and 
surface tension. Studies to determine the cause of 
the erosion by cavitation of the pumps u$e4 ixi 
drainii^ the Zuider Zee. W. H. Kerroh and 
VAN L'aeh : Relaxation phenomena in the trat^tion 
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from the nupraoonductive to tho xion-supmconductivo 
etate. There is a relaxation time of 1<M10 stxs. when 
tho threshold (^urvo is Grossed by ratshig tho tem¬ 
perature in the prei««3oe of a magnetic field. W. H. 
Kb» 80H and K. W, Taoonis : Crystal strucUir© of 
solid oxygfnu Ooxifirmafcioii of Vegaixl'K rosuJts. 
J. 0. VAN DKa CoRPUT : Distribution fnnotiouR (5). 
E* Cohen and J. J. A. Bueickingh, jun. : Iiifiuenoe 
of the degree of dispersion on phj'^Kicio-cUomical 
constants (6), An effect of the degree of disj)©i'Hion 
on the HohibiJity of sali(!ylie arid is observetJ. F. M. 
Jaegeh and J. A. van Duk : Complex salts of 
dipyridyl with bivalent and trivalorit cobalt. A. A. 
NunANO ; Moan light onrvf^i of long-period variables, 
PoTKoi. This star has a cornplicated 
light curve witli a main period of 354 days. H. 
VAN CiTTERT : Somc remarks on the rtwolving power 
of tho microscope iiu^asurYid with Grayson’s rulings. 
Inlluence of the kind of ilhimination ou the rt^olving 
jwiwor. L. Hulthen : Tho antiferromagnetici ex¬ 
change pi-oblorn at low l»emf>oraturos. Calculation of 
t)je entiTjpy and sust*f>ptihilitv'. P. J. Hahinghujzkn 
and D. A. Was : Itosoarch on thiti layers of tin and 
other motals (2). The corrosion of metals by b^elmical 
insulating oils, liosults for tin, lead and copper. W. 
HuiiEWicz : Contributions to the topidogy of de¬ 
formations (4). Aspherical spaces. J. F. Kokbma : 
Metrical cimsideratioiis in the tlu'orj^ of diophantine 
approximatioiiH. J. Beintema ; Crystal strm^tnre of 
magne«ium and nickel antiiiionatc. Tlie formulir of 
l>oth of those ('ompounds is shown to he {M{HgO),} 
{8b(0B),}*. JuA Luyten : Vegetative cultivation 
of species of nippeiMtrym (2). M. H, van Kaai.te ; 
Influence of ghurose on auxin production by the root 
tip of VicM Fabfi. iS. de Boeu and H. H. d, Holt- 
KAMF: Effect of ni(^dicino« on aurieolar fibrillation 
(1). Exporimontftl researches on the influence of 
hydroquinine, hydroquinidine, quinine and hydro- 
quinidiue-free quinidine on auricular fibrillation of 
cats. B. VAN DER Kvkek : Den tun’' and teeth 
dovolopmont in the irisforelle (Salrno irulatis) (3). 
Upper jaw. P. B. van Weel ; Th<} ixsriodicity in 
the metabolism of the reoijpt>rating panorc^as of tho 
white mouse. Khmabetk A. Rietmeykr an<l F. J. 
NuSTJWKNHtryzEN ; The mstion of guanidine derii^a- 
tives on motility. C. D. Verkup and E. F, Drion : 
Frequency distribution of growth in homogonoous 
material (1). Experiments on KalavcJwH verticillata 
conaideml in relation to statistical tiioorios of 
Peai‘flon» KapU^yn and others. 

Cracow 

Polish Academy of Science and Letters, February 5. 
W. SiEBPTNRKi : A universal function of two real vari¬ 
ables. S. Ruziewicz : Rtmiark on imiversaJ functions 
of two real variables. L. Janhons : The Zwrman 
effect of the forbidden lines of tho helium sptnstrum. 
T. Banackiewict: ; A new minor planet. This planet 
waa disco veered on plates taken at Cracow by K, Sttun 
on January 24, 1^36, and the position is given. It is 
pofsfliblo that thin planet may prove identical with 
the planet 1936 AB, K, Dzibwonski, T. Majewjcz 
and L, Schimbcbk ; New studios on tho bisubstitutod 
derivativoft of naphthalic acid. B. Hryniewiecki 
and W. Ktotz : The distribution of tlic 

Bilioeous cones in the cells of tho Cyiwracu^ie and their 
<sorr©lationB. J. Mgxyka ; A monograph of the genus 
Um$a, Be. SZARSKI: Contribution to the study of tho 
pliyaiology of tlio worms included in the geinw 
€hakoff0at€r, J, ^AOwUiioaowBKi i Reseatohes on 


tlui imiorvation of the sensorial organs in tlie wings 
of Aphrophora alni, J. TirB ; A double neoplastic 
embryo. P. Si^onimhki : Tho figured elements of the 
blood of Aivphiuma nu^rts, 

Geneva 

Society of Physics and Natural History, February 6. 
E. OiTYENOT, E. H,eub and A. Moszkowska : (1) 
Habituation to prehyiiophysal hormoiics. (2) Tho 
}iroductjon of antidtornioju^s in the sorum of 
habituab?d aniinalH. Female guinea pigs, afttjr pro- 
longcfi treatment with pridiyfiophysal cxtnn^ta, 
become refractory U) the action of theso hormones. 
Experiments prove that this is the I'csult of the pro¬ 
duction of anti-bodies, present in the serum and 
oapablo of conferring a paHHi\o immunity on fresh 
animals. A. Javet : Somi^ new ol>sorvation8 on the 
Magdalenian of V-'eyrier sous 8al^ve (Hte. Savoie). 

A. PEiirER : Various anatomical types of the tubercle 
of Carabelli. W. H. Schgpfkk and A. JtrNO : Re¬ 
searches on th(' mt'asuroment of vitamin B^ activity 
with thc^ aid of a micro-organism {Phycotn^f*^). A 
certain number of substaiu^es, know^n for their content 
of vitamin B^, are examiruHl simultaneously with the 
test animal (rat) and j>laat {PhycA))nyce^). The result*s 
are partially satisfaetory. If, in a concentrated 
extract, thi' vitamin is the only effective factor, 
th(> plant test is sust^eptible of practical aj>plicalions, 
at any rate in certain cast's. 

February 20. A. Lkndnkh : Hereditary‘alcoholism’ 
ill the iKuin (PhdsmltUi imlgaris). C’h. Barhni ; A 
iU‘W genus of the family of tht^ Icacinactw, Neoloretia. 

B. 8o8Z and E. PERRorrK'r : Tho Raman spectrum 
of isoeugenol and of the safroJ series. 

Moscow 

Academy of Sciences (C.H., 4, No. 4 -6 ; 1936). L. V. 
KANi'OROvn’cH : Home particular methods of pro¬ 
longation of Hilbert space. A. Tiohonov ; Mathe¬ 
matical theory of tlie th<^rnao-ek>ctrie couple. V. 
Fabhikant, F. Bittajeva and J. C^iro : Influence 
t>f pressure on the discharge nuUation in mercury 
vapour. A. V. 8olovjkv : (1) Fffect of the water 
vapour pressure on the rate of the interaction 
Ihj tween iodine and metals (iron and coppttr), (2) In¬ 
teraction betwfHiii aluminium and iodine in on air 
atmosphere of varying humidity. A. Poieshctskij : 
Solubility and activity of the balogenates of some 
bivalent metals. (1) Solubility and activity of 
Ba(IO,)j in water and in solutions of ekwtrolytes. 
(2) Solubility and activity of Pb(T08)j in water and 
in solutions of eleotrolytcH, K. S. 1'opci.tbv : Caaes 
of mobility of the nitro-grouj). A. Vkdknejeva, 8. 
Ghum<]RZ1majlo and A. Volkciv : Microscopic deter¬ 
mination of tho refractive indexes of rtvsinous sub- 
BtancoH of liighJy refractive minerals. Z, Katz- 
KKi^ON: Sonri'es of development of the latero- 
ventral part of the trunk muscle^s and the caudal 
muBcioB in Amphibia. The muscles develop from tho 
mestsnehyme. A. J. Uhahite : Flavins and meta¬ 
bolism. (1) Flavins and aniyloJysis. (2) Flavins and 
proteolysis. 8. 1. Kkajevoj and H. A. RASStri.Y : 
Frequency of translocations in ditferont sections of 
the chromosome in Pimm, A. F. Bu oh inski J ; 
Inberitanoo of duration of vegt^tativo period in 
tobacco. V. I, Kbokos ; Stratigraphy of tho quatern¬ 
ary deposits of the south-western x>ortion of the io© 
lobo in tho Don River basin. 
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Rom 

Royal National Academy of the Lmcei { AUt , 22, 1--91; 
1935). G. A. Orooco ; Safety of glidere on enoountar¬ 
ing an aaoanding guat. P, : Some fLint-stones 

of axiagenite-verruoano from Monte Pisano. L, 
Toscano : Permutablo operators with tiie power of 
a special linear operator (2). L. Ermolakf : Surface 
couples with corresponding asymptotes and having 
a pair of common conjugate straight lines at homo¬ 
logous points. A. Tonolo : Integration of the 
differential system of Dirac. B. Woinabosky : 
Kinematics of a solid lx)dy in Euclidean space of 
n dimensions. N. Spampinato : Extension to the bi- 
complex field of two theortjms of Levi-Civita and of 
Soveri, through the holornorphous functions of two 
complex variables (1). G. Scorza Draooki : Some 
theorems relative to a problem of limits through a 
difPerantial e<|uation of fch^) secoml order. G, 
Mattioli : Internal forces in turbulent media and 
general eejuations of turbulence. I). Graffi : Effect 
of variation of mass on a planetary orbit. N. W. 
Akxmoff : The parn<.lox of Dubuat. C. M. Malouha : 
Chemical researches on the Orlx^tollo lagoon with 
regard to the biology (1). A. Sriurro: Influence of 
continuous electric cun*ent on moristems of roots. 
G. SoHRicrBER : Atypical regeneration of the limbs of 
Proteus anguintus^ Laur. M. Romano and G, 
SoHHEiBER : (flanges of the eye of Amirans during 
normal ami accelerated metamorphosis. V. Famiani : 
Anti-nouritic vitamin (Bi) contemt of germinating 
grain, and of some varieties of Italian grain. T. pb 
Sanctis Monaldi : Experimental human malarial 
infection from sjxjrozoites. 

Vienna 

Academy of Sciences, February 20. Richard 
Schumann : Report on further investigations of 
latitude variatit^ns. Otto Dischkkdorfkr and 
August Verdino : Condensation of benzoin »uid 
thymol (1), Preparation of 2 -ben 2 oyi thjTnol and 
determination of the constitution of tlesyl thymol. 
JosKii' A. Prikbsch : Study of the secondary radia¬ 
tion of cosmic rays at 2,300 m. by counters. The 
numVxT of coinci(lt?ri<^cs recorded at high altitude by 
three counters arranged in a triangle l>elow a sheet of 
scattering material varies more with barometric 
pressure, t<«np<Tature, and time of day than either 
tiie total or the) vertical radiation. KniaE Hofmann ; 
A silioicatctJ palm in the Tertiary at Retz (Austria). 
Ernbt Melan : Theory of statically indeterminate 
systems made of ideally plastic material. Gerhard 
Heinrich : Theoretical and experimental study of 
the water-jot suction pump. R. Jagitsch : Re¬ 
actions in the solid state. E. Hayek i Crystallisation 
and dehydration of copper hydroxide. Odomar 
Gugenbergeb : (1) 'J’he 'JVias at Kberstein 

(Carinthia). Ninety further species have been dis¬ 
tinguished in the fauna of the Gardena-bearing 
stratum at Eberstoin. Of these, fifty-nine have 
previously bf^en finind in the related I^aunsdorf 
deposits, while of thr.? remainder nine are entirely 
now. (2) TTnknown species in the sub-Lian (Buckland 
zone) of the provitice of Palermo. 

February 27. Karl Girkmann : Yielding of tie 
rods under local loads. F. Wesbely, K. Soh6nol 
and W. IsEMANN : The bitter principle of (>)lumbo 
wood. Herbert SchobEr : Study of tiie syieotta 
of the inert gases by means of a short wave 
generator. 


ForOicomitig Events 

Chemioai. Society, April 16-17.—Anniversary Mooting 
to bo hold at Brktol. 

April 16, at 4.46.—Presidential Address. Dr. N. V. 

Sid^ick. 

April 17, at 11,30.—Prof, T. B. Moore: HatsSch 
Memorial Lecture. 

QEoaRAPHtcAi. Association, April 17-20.—Spring Con¬ 
ference to be held in the Uiiivorsity of Shemeld. 

British PhyoholookjaIi Society, April 17-20.—Extra¬ 
ordinary Genera] Meeting to be held in l<eed«. 
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Falmouth Obaervatory. Reitorf, of thr OUservatorv OommIlUo to 
the Royal (■omwaU Polytoohnic sioclety and the Falmouth Town 
Council. By H. Dent Oaraiier: with Meteorological Not-ee and Tables 
for the Year 1»3A, also Additional Metoo/olo«iofll Tables itff 
Ivuntnim 1031-1035, wtt,h Mean Values for ft6 Years OW7I-1035), by W. 
Tnkoninff ITooper. Pp. 17. (Falmouth : Falmouth Observatory) (193 
The Board of Orecukceplng Rcieoarch. Report for 1035. Fp. jM. 
(Bindley: 8t. Ivee Research Station.) , „ I®08 

The Sclontitic Froceedinas of the Royal Dublin Society. Vol, 21 
(N.8.). No. 31; The Preparation of Alalnlc Acid and Its ConsMtutipn. 
By Vincent C. Barry ana Dr. Thomas Dillon. Fn. 2S5-2B7. Cd. Vol. 
21 (N.8.), No. 32 : Derivatives of Alalnlc Acid, Fart. 1 ; The Aoetyto- 
tlnn of Alginlc Acid. By Vincent 0. Barry. Dr. Thomas DlUon and 
Pidmlc O^iiineachAln. Pp. 280-290, (W. (Dublin : Hodges, Flgria 
and Co. ; l.ondou : Williams and No^8:atl^ ltd.) [283 


Other Countries 

Indian Forest Records. New Series, Vol, I, No. U : New lodton 
CurcuUonldae (Co!.). By 8ir Guy A. K. Marnhall. Fp. 206-232. 
(Delta: Manager of FiibUcatlons.) 1 rupee ; Is. Od- (133 

Education, India. Rducatloii In India la 1933-34. Fp. vB + ia7. 
(Delhi; ^mger of Fubllcations.) 2.2 mpeca ; 4«. [233 

Mlniatry of finance, Egypt: Survey of ikypt: Geologicol Survey. 
lAjavcB of Dicotyledons from the Nubian Sandstone of Kgyiit. By 
ITof, A. 0. Seward. Fp. 11! >23+3 plates. (Cairo: Goveminont 
Press.) [238 

Kungl. Bvunaka Vetenskapsakademleiis Handllngar. Bcfien 3, Band 
16, No. 3 : Additional Cr^ceoiis Plante from Western Orenntand. 
By A. C. Seward and Verona Conway. Pp. 41 fO plates. (Stockholm; 
Alnuiulst and Wlksells Jhjktryckerl A.-B.) (233 

Report of the Aeronautical RoBoareli Institute, Tdkyd Imperial 
University. No. 133 r Expcrlmentellc Untersuchungon ub«T Augeu- 
Blendiing. Vori yiucclrr) Awodl. Fp. <K). 66 sen. No. 184 ; On the 
Dlreetlonal I’roperticM of Airscrew Bound, By Jfticbl Obata, Yahet 
YosnU and Umoxlrd Yosida, Fp, 61-79. 35 ten. (Tokyo: KI^O 
Tosho Kabiinhlki Kulsha.) [833 

Indian Forest Records, New Series. Vol. 1, No. 2 : Experiments on 
the Air Seasoning of Softwood Railway Bhospeff. By Dr. B. N, Kapur, 
aaa).<4ted by Aslzul ReltmaiL l*i>. Iv +43-76 +2 plates. (Delhi: Manager 
of Fubllcattous.) 1.4 rupees ; 2s. [oSS 

Smitlioonlan institution : United States Natloiuil Museum. Ckm- 

trlbutlons from the Uultctd St^ies National HorWluni, Vol. 26, Fart 
8; Now Species of Fllea from the Andes. By Eltoworth P. KUUp. 
Pp. vl!l+867“394. (Washington, D.C.; Govemmcint Fiintillg Offloe.) 
10 oifirte. [333 

Smithsonian MlsoclUneous CbllectlonH. Vol. 96, No. 1 : Oboervliig 
the Bun at 19,300 feet Altitude, Mount AunCongullcha, Chile. By 

C. P. Butler, (Fubllcatloiw 3S79.) Pi).li + 4. VoLH,No, 17: Growth 

of a Green Alga in Isolated Wave-tysngth Regions. By Floronioe E. 
Meier. (Publication 8877.) Fp. 11 + 12 + 1 pUte. (Washington, D.C, i 
Smithsonian Institution,) [388 

U.3. Department of Agriculture, Technical Bulletin No. 486: 
Cotton Bollweevll Survival and Emorgenoe in Ulboniatlon Com in 
lioulsiana. By R. C. Gaines. Fp. 28. 5 cents. TechnlcaJ BuHrtm Na 
499 : The (^nnlloiUstlo Habits of the Com Bar Worm, George W. 
Barber. Pp. 19. 6 cents. Technical Bulletin No. 603 : Tim Cbemica) 
and Physical Frot>6rttes of D»-Land Soils and of tbelr Colloids. By 
Irvin G. Brown and Hoiaoo G. Byers. Fp. 56. 10 cents. (Waahlngtdm 

D. C. : Government Printing Office.) 

U.B. Department of the Interior : Office of Education. BuBettn, 
1935, No. ^ HUtlsttcs of Private Elementary and Scoondary Sohoolg, 
1983-83. (Being Chapter 6 of the Biennial Survey of‘ BducaUon In the 
United States. 1932-34,) Pp. 71. (Washington, D.C.: OovemineBt 
Printing Office.) 10 cents. £838 


Catalogues 

The Wild-Barfield H«at-Tresatment Journal. Vol. 1* No. 8, March. 
Fp. 97-110+tv. (London; Wlid-Barfleld Electflo Furnaces, Ltd.) 

Radiography and CUnloal Fhotography, Vol 1, No. 1. 6. 

(Loudon: Kodak. Ltd.) 

Vjtretnll (Pure Fused Ouarts or SlUca Ware) fbr use In Cfaeinfoal 
and other Labaratotles. Fp, 58. (WaUsond-on-tpyac: 

Syndicate, Ltd;) 

A Collate List of Chapman and BaU*s Bctontlfle and fcehiiM 
Books, Fp, 158+xzxrHI. (London : Ohapinau a^ Halb Lid.) 
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The Delusion of Race 


R ace clAsnification, it haa been aHijcrtod by an 
authority of no little experience, is the most 
diifioult of the tasks of the anthropologist. The 
difficulties of the man of science in connexion with 
a teohni(jal point are not, as a rule, of immediate 
conceni outside professional circles ; but in this 
instanw the inability of the anthropologists to 
clarify opinion by a generally acceptable definition 
of ‘race’, and their failure to arrive at an agret^ment 
as to its implications have hatl serious rejxu*- 
cussions in the outside world, as is now familiar 
to everyone. Extreme and biastd views have Iwen 
accepted as ondor»e<l by science Ik? cause no voice 
is raised to contradict them with full and un¬ 
questioned authority. 

It is unfortunate that striking distinctions 
betw«Ksn peoples and between individual members 
of population groups, which are immediately 
obvious, sliould afford ground for popular judgment 
on questions of race, upon which the antliropologist, 
with fuli teclmical equipment, hesitates to arrive? 
at a final conclusion. It is still mc?ro unfortunate 
that, so far from the disparity between the 
hesitancy of science and tlie dogmatic certainty of 
j>opuiar opinion being a matter of merely academic 
interest, up to the present the popular judgment 
has prevailed in practical affairs. Racial distinctions 
have emf^rged from the sphere of intellectual 
inquiry and have been made the practical basis of 
discrimination and a justification for actions such 
as social ostracism, legal disability and group 
persecution which have brought disaster to society 
and the individual throughout the whole course 
of history. 

Xt is, of course, patent to anyone familiar with 
the analytic methods of the scientific study of 
peoples and population groups that the popular 


judgment in racial matters is in fact based on a 
composite body of evidence. It is usually initiated 
by the stimulus of cM^rtam obvious and distinctive 
physical characters exhibited in the individual. 
More often than not, one character only is taken 
into account, such as colour ; and this is reinforced 
and <?onfirmed by the interpretation of other 
characters, which the more precise diagnosis of 
science ^issigns to the influence of one or other of 
at least three factors—race (in the sense of the 
inheritance of certain physical characters and also, 
presumably, (certain mental qualities, though on 
the latter most aiithropologistH would hesitak? to 
dogmatise), environment and culture. Of the two 
latter, one stands for the physical (jonditions, the 
otJiior for the social and material circumstances in 
which the individual organism ha.s devolo{)ed and 
by which it has been mouMod while plastic. 

The precise determination of the respective 
spheres of the influence of the thret? factors —race, 
environment and culture—is often difficult to dis¬ 
cern ; but owing to the failure of the popular 
judgment to discriminate, even on broad lines, 
between the parts played by them in the life- 
hiatory of the individual and the group, there arise 
such popular confusions as that l>etwoeu nationality 
and race, as in the fallacy of the ‘French raoe\ 
or between linguistic affinity and race, which is 
responsible for the Tjatin rat?es’ and the 'Celtic 
race', or in the mistaken identification of a cultural 
quality as racial, as for example coloiu* preferenoo 
in dress, or even gesture or intonation in speech. 

However mmih the more instructed observer 
may attempt to discount their influence, there is 
no doubt that cultural characters play a large, 
but not always consciously realised, part in racial 
identifications, which do not depend upon exact 
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measurement. The eouscientious anthropologist, 
however^ would hesitate to say at present whetheir 
or not some of such cultural characters may have 
a diagnostic value in racial discrimination, in a 
broad sense, between discrete groups—in other 
words, how far, if at all, culture is a function of 
race. A priori argument might well maintain that 
a sx>ecific culture is as much a product of the dis¬ 
criminatory process of natural selection as the 
evolved race by which it has been developed. 

The difficulties of the problem, of which not a 
tithe of the more obvious are here suggested, may 
be gauged from the fact that a committee of the 
Royal Anthropological Institute and the Institute 
of Sociology, ai)pointed in April 1934 to frame a 
simple definition of racie to serve as a guide to the 
general public in the discussion of the problems 
of to-day and to indicate the relations of race and 
culture, has only now reached the stage of an 
interim report* dealing with the definition of race. 
The committee had for chairman Sir Grafton 
Elliot Smith and later Prof. H. J. Fleure. Its 
members are distinguished anthropologists and 
biologists, and include Profs. J. B. S. Haldane, 
Ruggles Gates and Le Gros Clark, and Dr, G. M. 
Morant. Even after this term of deliberation, 
which it may not be reganlod as unfair in the 
circumstances to designate ‘lengthy’, the committee 
was not able to arrive at complete agreement. Not 
only are alternative definitions offered, but also 
several members append index)endent observations 
which at times almost amount to minority reixwts. 

The definition of race put forward by the com¬ 
mittee is as foUows : 

*‘A Race is composed of one or more interbreeding 
groups of individuals and their descendants, pos¬ 
sessing in common a number of innate charac¬ 
teristics which distinguish them from other 
groups. The innate characteristics mentioned are 
held to be such as usually apply to the gener¬ 
ality of the individuals studied, and not to 
be i)athological characters, or features (such as 
red hair) which characterise only a relatively 
small percentage in a j^opulation. In the 
present state of oiu* knowledge we ore depen¬ 
dent on characters recognised as physical for the 
purpose of differentiating races, though innate 
psychological choraotors may later be found to 
differentiate them.” 


The alternative definition preferred by some 
members is ; 


“By race is meant a biological group or stock 
possessing in common an undetermined number of 


• Md C^TO, Pp. 24. (Ixmdon: I/O PUy Bouse Prew; 
Eoyal Axittuopo1()«M Institute, i«3d.) U, 
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associated genetioal characteristics by which it can 
be distingmshed frenn other groups and hy which 
its descendants will be distingut^ed under con¬ 
ditions of continuous isolation (that is, so long as 
the stock is prest^rved against internal dilution).” 

These definitions are unexceptionable, each in 
its respective field and so far as it goes. The second 
is perhaps to be preferred, as it brings the study of 
man more n(Mn*Iy into relation with the present 
trend of biological research in other fields. In 
view, however, of the special purpose of the com¬ 
mittee to provide assistance for the general public 
in (niirent discussion, certain limitations might 
have l>een pointed out. In so far as the races of 
man are concerned, these definitions, far from being 
generalisations from concrete realities and em¬ 
pirical, are no more than logical concepts, postu¬ 
lated for purposes of classification and investigation, 
In face of the actual facts of the distribution of 
physical characters among the population groups 
of the world, as they exist at the j)re8ent moment, 
race is a pure abstraction. The races or types into 
wliioh the antliropologiet groups the varieties of 
Homo sapiens are ideal types built up to explain 
congeries of characters in individuals and groups, 
derivative from a variety of strains, in some 8^>rt* 
of a phylogeny. Man seems to be almost infinitely 
variable within a wide range, and since upper 
palsBolithic times in the course of world-wide 
migration has interbred freely, with the result 
that the ideal types of anthrojKJlogioal classifica¬ 
tion, if they ever existed at all in any degree of 
purity, have become a matter of faith rather than 
of evidence. Characters on wlii<jh classifications 
have been based are found everywhere to over^ 
lap, and both individual and population group 
bear witness to their inextricably mixed descent. 

Modem facilituw of transport have naturally 
added considerably to the trials of the anthropo¬ 
logist. 8ome indications of the combinations in 
breeds and the complicated character of the results 
within a comparatively short period is afforded by 
conditions in South Africa, of which an interesting 
account is given in a study of some racial crosses 
to be seen there by Prof. H. B- Fantham, now of 
McGill University and formerly professor of xoology 
in the Witwatersrand University, Johannesburg 
(see p. 665). In South Africa, as has been shown 
by recent discussion of the native ‘Cape franchise* 
in the Union Parliament, the racial question is 
acute. It has the somewhat peculiar feature that 
the policy of segregation adopted by the wiitte 
population as a protective measure the 
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domination of the black by force of numbers, is 
also strongly supported by the latter, or at least 
its bettor elements. On both sides there is a fear 
of racial deterioration and degradation. It is 
interesting, therefore, to see what are the actual 
results of some of the crossings which have come 
under Prof, Fantham’s observation, 

A family which arose from a Dutch-Xosa misce¬ 
genation, repeated by one son, while otl\er children 
married *Cape coloured ^ consisted of fifteen 
individuals in two generations, who varu^l from 
black to three members who pass as white. The 
hair varied from frizz^^ or crimpy to fairly straight. 
The while members are described as ‘‘more 
lemperamentar’. Another family, also of Dutoh- 
Xosa origin, investigated in three filial generations, 
shows the same variation in pigmentation, feature 
and hair form between the European and the 
black parent; while the most marked range of 
variation is shown, as might he expeototl, by the 
intermarriage of two families, who had a mixed 
descent of Portuguese, Dutch, Huguenot, Basrito 
and Javanese (Malay). 

The interest of these studies, of course, is that 
lliey are a precise and exact record of a state of 
affairs which is known to have l>een in being sinc/C 


the sixteenth oentury, when the whites first began 
to come in numbers to the Cape. Further, the 
native peoples with whom the whites intermarried 
were not themselves ‘pure*. Not only had they 
interbred freely, or at least with some fireedom, 
but also some of them had been in contact with 
Arabs and other early visitors to Africa. 

South Africa, however, is not singular in this 
matter of racial crossing, though the facts can 
perhaps be followed there with greater certainty 
than in some other parts of the world. The con¬ 
ditions there, in fact, reproduce what has been 
taking place on a greater or lesser scale in all parts 
of the world since man first began to move about 
at all freely. The remarkable results noted by 
Prof. Fantham and the recortls of other observers 
go to show how it has come about that individuals 
and populations, when submitted to detailed 
examination, exhibit combinations of characters 
which set precise classification at defiance, if more 
than a very limited range of (rharaotors is taken 
into account. This fact certainly lends every 
support to those who would maintain that the 
significance attached to race in current political 
argument is a delusion which, in its inflammatory 
tendencies, is fraught with no little danger. 


The Art of Plant Description 


Phytography as a Fine Art: 

Ck>mprisiiig Linnoan Doscription, Micrography and 
Penportraits. By Dr. J. W. Moll. Pp. xix i 534. 
(Leyden : E. J. Brill, Ltd., 1934.) 15 guilders. 

late Prof. Moll’s bcH)k on phytography 
^ is remarkable in several respects. Written 
between the ages of seventy-two and eighty-two 
years by a blind man suffering from gradually 
increasing deafness, with the aid of throe successive 
seorotariea and the use of Braille, it represents a 
triumph of human will-power and endurance over 
grave bodily disabilities. The subject of the work 
is stat^ to be the improvement of the art of 
phytography in all possible directions. The book 
actually oonsists, however, of a highly complex 
morphological system by the aid of which a fairly 
adequate description may be drawn up in a more 
or less mechanical way, even by a botanist who 
possesses little or no natural aptitude for the task. 
The system is valuable also to the skilled describer, 
since it may frequently servo os a reminder to 


include essential characters which might otherwise 
be easily overlooked. 

The monumental nature of this system is illus¬ 
trated by the author’s statement that “a complete 
pen-portrait of a higher plant will easily take a 
man’s work during a whole year”. On this basis, 
the completion of a work comprising the pen- 
portraits of all known plants would cost at least 
150,000 years of a man’s working life : even with 
1,000 collaborators it would still take 150 years. 
This amounts to an impossibility, and it seems 
clear that the description of the plant world will 
(jontinue to proceed largely by means of those 
approximately accurate generalisations reganling 
taxonomic groups commonly called ‘descriptions’ 
of sections, genera, tribi^s, families, etc. Indeed, 
one of the earliest lessons that the budding 
taxonomist should learn is to exclude well- 
established generic characters from his specific 
descriptions. 

The volume is divided into five ‘books’, the first 
(pp. 3-22) being introductory. The value of the 
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^Ldnnean method' of doflcription is shown to reside 
in its terse style, relatively complete enumeration 
of members of the plant body, and the rigorous 
order of succession in which they are described. This 
simplihes the comparison of descriptions. The 
Linnean method was extended to micrographical 
descriptions by Moll in 1907, and was further 
developed in this direction by Moll and Janssonius 
in 1923. The art of plant description, as expounded 
by Moll, rests on two essentials : fixed universal 

and rational terminology, based on General 
Morphology” ; and ‘'the use of guiding schemes 
for facilitating the work of description and raising 
its efficiency”. These are included in Book 2 
(pp, 2&“4(J2), together with a series of morpho¬ 
logical notes dealing with difficulties or contro¬ 
versial points. The third ‘book' (pp. 463-479) 
contains “Results of the application of the method 
of })en -portraits in phytography and . . . 

other sciences”, while the fourth (pp. 481-495) 
and fifth (pp. 497-523) deal respectively with 
“Education in Phytographical Methods” and 
“The Distribution of the Subject Matter in 
Text-books”. 

The “Synopsis of General Morphology'’ included 
in Book 2 is actually a collection of about 2,500 
botanical terms, treated in 751 articles connected 
by cross-references. The article on transverse 
Bcstivation (p. 156, S, No. 263) may be taken as 
an example. It starts with a dichotomy between 
the open and closed types of aestivation, the latter 
being again divided into the “valvular or valvate” 
and the “imbricative or imbricate” modes. Under 
valvular sestivation are the induplicate, reduplicate 
and involute modifications. Imbricative Aestivation 
is divided into six kinds, namely, quinounoial, 
cochlear, contortetl, equitant, vexillary or de¬ 
scendant, and ascendant. Here the system is 
defective : quinouncial and cochlear cestivation 
are special applying only to whorls consist¬ 

ing of five parts each, and therefore do not contrast 
pro{)eri}^ with the contorted type, which may apply 
to whorls consisting of any number of parts from 
two upwards. Furthermore, the cochlear arrange¬ 
ment, as defined by Moll, includes two separate 
types, in one of which the single outer and inner 
members are adjacent, while in the other they are 
separated («;. J. BoL^ 56, 210;’1923). The corres¬ 
ponding guiding scheme (p. 407, No. 34) is on the 
same lines. The experienced systematist will be 
able, however, to make such modifications as may 
be required in this and other schemes. 

The guiding schemes for general and special 
histology form perhaps the most valuable part of 
the book, since they afford a much-needed frame¬ 
work for systematic descriptions of anatomical 
characters. In Solereder's “Systematic Anatomy 
of Dicotyledons”, “we seek in vain for anything 
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like a regular method of micrography”. The 
scheme for the “histological determination and 
description of emissaries (hydathodes)”, being com¬ 
paratively short, may be given as an example, the 
various degrees of indentation in the original table 
being indicated below by means of the punctuation. 

la, epidermal emissaries : 2a. ordinary emissaries : 
3a. unicellular; 35. plurioellular- -25, triohome 

aniisaaries. 

16. oimssaries provided with the ends of xylem 
bundles : 2a. water-pores wanting : 3a. excreting 
colls ; 86. ends of xylem bundles—26. water-pores 
present: 3o. water-pores : 4a. number and arrange¬ 
ment; 46. shape (see guiding soherne No. 71)—36, 
epithema; 3r, ends of xylem buiidlos"- 2c. apical 
openings : 3a. cuticle ; 36. cavity ; 3c. ends of xylem 
bundlns. 

Moll was perhaps less at home in the description 
of macroscopic characters. Thus hia iuolusion of 
“lanceolate” (p. 430) among those shapes with the 
greatest breadth in the middle part is not in 
accordance with modem practice, although it con¬ 
forms with the Linnean definition. Sometimes, 
however, his departures from orthodox terminology 
constitute an improvement, as in the case of 
pedicel (podioeUus) defined as “the special and 
relatively small stalk of a single flower”, whether 
this flower is solitary or forms part of an in¬ 
florescence. This seems more logical than the 
usual restriction of the term to the final axes in 
an inflorescence. His definition of a rhizome as a 
metamorphosed caulome or oormus directs atten¬ 
tion to the fact that the lateral phyllomes are 
included under the term rhizome offiy when they 
are reduced to scale-leaves ; in fact, a rhizome, 
as commonly defined, is not a single morphological 
entity. Four types of marginal indentation of a 
phyllome are very neatly defined by means of the 
obtuse or acute nature of the angles and of the 
sinus, a dentate margin, for example, resulting 
from the combination of acute angles with obtuse 
sinus, and a erenate one corresponding with obtuse 
angles and acute sinus. 

In addition to its chief purpose as a handbook 
for plant description, Moll’s “Phytography” forms 
a useful guide to general morphology. This part 
of the work was compiled from five botanical text¬ 
books, namely, those of Oudemans, Sachs, Van 
Tiogbem, Oudemans and De Vries, and the third 
edition (1908) of the English translation of Sfcras- 
burger, Noll, Sohenok and Karsten. Hod Asa 
Gray’s “Structural Botany” been included, the 
results might have been more in accordance with 
the best modem taxonomic practice. 

Prof. Moll’s book is one which must be used to 
be appreciated. It would be idle to pretend that 
it is either attractive or readable. Perhaps it may ; 
best be compared with a vast and forbidding 
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quarry firam wiiiofa the skilled phytographer may 
hew the stones with which to build the stately 
edifices of his descriptions. Plant desoription is 
truly an art that cannot be taught, and no text¬ 
book will enable a botanist to make a really good 
pen*portrait of a plant if he possesses no aptitude 


Time- 

Geometry of Time and Space 

By Dr. Alfred A. llobb. Pp. vii-f408. (Cambridge: 

At the University Press, P136.) 2is. net. 

T he null results of expt^riments designed to 
detect motions relative to the aether gave 
rise to many outstanding achievements. But none 
of them possesses the qualities of survival to a 
greater degree than the work of Dr. Alfred A. 
Robb, which has now been republished, with 
certain modifications, improvements and additions. 
Dr, Robb, inspired by the influence of Sir Joseph 
Larmor, was early in the field, even before the 
publication of Einstein’s '‘Restrict^^d Theory of 
Relativity”. The latter s work was very un- 
satisfactory from a philosophical ix)int of view, 
HO Dr. Kobb persevered until, in 1911, he was able 
to publish his “Optical Geometry of Motion” which 
contained some of the germs of his major work, 
finally published under the unfortunate cir¬ 
cumstances of 1914. 

Many relativitists have felt uneasy about sucli 
concepts as “world-wide instant,” the “relative 
character of simultaneity”, etc. These concepts 
owe their existence to the method of approach 
employed by Einstein and his followers, notably 
Minkowski. They were led to regard kinematics 
as a kind of four-dimensional generalisation of 
ordinary Euclidean geometry, in which the time 
co-ordinate, multiplied by V — 1, appears on 
the same footing as the space co-ordinates. Dr, 
Robb ultimately arrives at the same goal, but his 
starting point and method are fundamentally 
different. In particular, he has no use for those 
dubious instruments—the calibrated clock and 
transportable rigid measuring rod—by whose aid 
the geometry of space-time is usually set up. 

The occurrence of time before space in the title 
is significant. The author adopts the view that 
the fundamental reality for on individual is the 
linear aeries of events which form his own temporal 
experience, and bear to one another the relations 
ctfkr or before. But a sense of vision, together 
with the properties attributed to light, supply 
him with a criterion for judging whether certain 


for the task. All those whose work lies in the 
desoription of plants may nevertheless profit in 
varying degrees from a study of MolTs 'Thyto- 
graphy”, which will long remain as a memorial 
to his industry and undaunted spirit. 

T. A. Spraguk. ' 


Space 

other events, outside himself, are before or after an 
event of his own exjx^rience. This latter set of 
events forms a series in conical order. Relativitists 
will reoognimi this series as constituting the light- 
cone. This idea of conical order is the foundation 
and core of Dr. Robb*s work, and though frequent 
use is made of the light-cone model for illustration 
purpost^s—-a model which may be very misleading 
in certain circumstances—the proofs in no way 
depend ujion its use. 

The method throughout is the method of pure 
geometry. The assumptions are clearly formulated 
in a series of twenty-one postulates, and the theory 
developed in a sequence of some two hundred 
theorems, definitions being given whenever a new 
term or concept is introduced. Co-ordinates ore 
introduced at the end of the work so that, if 
desired, further developments can be achieved by 
the methods of co-ordinate geometry. 

It is easily seen that the relation afUr (or its 
converse, before) is simpler than the relation 
bdween usually postulate in treatises on the 
logical foundations of geometry. The latter relation 
requires tliree elements for its fulfilment and the 
former only two. Another distinguishing feature 
of this geometry is the natural manner in which 
the idea of congruence emerges without having to 
be imposed from without by special postulate. As 
the author remarks in the introduction : *‘if before 
and after are used as basis, coTigruenee appears as 
an intrinsic part of the subject”. Of course, seg¬ 
ments of arbitrarily chosen lines are not comparable 
in respect of congruence unless they are lines of 
the same ty^ie. In the language of relativity, time- 
like intervals are not to be compared with space- 
like intervals. There are, in all, three tyxies of 
lines : the optical, inertia and separation lines. 
The first is the path of a light ray, the second the 
path of an unacoelerated material particle, while 
the third is the spaoe-like line of relativity. 

To each type of line there corrosjionds a plane 
and a three-fold, each with its own peculiar 
geometry. In particular, the geometry of a 
separation plane (or three-fold) Is formally equiva¬ 
lent to Euclidean geometry. Parallelism and 
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narmalism arc defined in a Bimpks manner for all 
types of line, plane and three-fold. The optical 
parallelogram (having optical lines as sides and an 
inertia and separation lines as diagonals) plays a 
conspicuous role in the development of the theory 
Hiid serves to pave the way for the introduction 
of congruence, without the need of using measuring 
instruments. 

Sjxjcial interest attaches to Postulates xix and 
XX. The former requires four dimensions for its 
fulfilment, while the latter limits the dimensions to 
just this number. But no one would he able to 
read these implications into them without a know¬ 
ledge of the preceding work. In order to appreciate 
their significance they should be compared with 
the corresponding axioms in treatises on the logical 
foundations of geometry as, for example, in 
Hilbert’s “Grundlagen der Geometrie”. 

Postulate xvii is the aiialogue of the axiom of 
Archimedes, but without the idea of congruence, 
though, later, the axiom in its entirety is shown to 
hold in this geometry. Peano’s axioms for line 
and plane are also shown to be true. 

A detailed discussion of the xK)stulates would be 
out of place in a general review. It must suffice 
to state tliat they corrc8|>ond closely to certain 
simple, readily accepted, optical facts. The author 
points out that some of them are redundant- but 


that it is convenient to retain them for special 
purposes. A formal proof of the compatibility and 
independence of the remainder is not given. That 
they ore compatible is fairly certain, but it would 
be interesting to get an answer to the question 
of their independence or otherwise. Postulate iv 
indicates the limitation of the geometry, so far 
as its application to the physical world is con¬ 
cerned. It implies that the series of events 
forming the temporal experience of an individual 
constitutes a continuum. But it is question¬ 
able whether personal experience c^n bo chopi>ed 
up indefinitely in this manner. Shades of the 
quantum creep in at this point, and the question 
must be left open. 

The author has shown elsewhere that the theory 
is readily extended into n dimensions when Postu¬ 
late XX is discarded. In this connexion it is interest¬ 
ing to note that, of the n mutually normal lines 
meeting in a point, one is an inertia line, while the 
remaining (n — 1) are separation lines. This fact 
allows the setting up of a co-ordinate system of the 
Minkowski typo. 

The importance of Dr. Robb’s work cannot be 
over-estimated, and every offoi*t should be made 
to bring it to the notice of all serious students of 
relativity, as well as those interested in the logical 
foundations of pure geometry. T. Lmwis. 


Roman Mines and Mining Methods 


Roman Mines in Europe 

By Oliver Davies. Pp. xii+292-fl2 plates. 
(Oxford : Clarendon Press ; I^ondon: Oxford 
University Frees, 1935.) 30«. net. 

TN this book, the autlioi has brought together 
^ from numerous and widely scattered soiu'ces a 
large amount of interesting information relating 
to mining activity in Europe during Roman times. 
In it he includes observations made during his own 
extensive travels, carried out for the purpose of 
making first-hand investigation of the gold, silver, 
iron, copper, lead, mercury and tin ore deposits 
in wliich the Romans were intercjsted and on 
which they carried out their mining enterprises. 

In a general conspectus of sixty-two pages, 
which forms the first part of the book, tlie author 
deals with general considerations of Roman 
mining under the headings legal p(>sition, economic 
aspects, organisation, labourers, mining technique 
and metallurgical technique. 

As regards legal position, not much information 
is available; but it is clear that in Roman times 


the State took a great deal of interest in minerals, 
and in many ('/aeu^s ownership of the minerals was 
vested in it. Under the later Empire, the State 
allowed private parties to work mines subject to 
the payment of ten per cent of the output to the 
Imperial Treasury and ten per cent to the surface 
owner, but, as regards the actual amount of the 
royalty charged, no doubt the amount varied 
with times and oiroumstanoeB. The imposition of 
royalties on mineral output by the State and sur¬ 
face owners is thus a very ancient practice. In 
many oases, however, the Roman and other ancient 
States not only claimed ownership of minerals, 
but also actually worked the mines, using slave 
labour. 

Economic conditions were much simpler, of 
course, than in modem times, machinery being of 
the very simplest and markets very much more 
restricted. Plenty of ore was available at and near 
the surface, and human energy was cheap. Minixig 
methods, moreover, were wasteful; and much ore 
that wo should consider good was thrown away os 
useless, only the best being reodvered. 
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Afl regards mining science and technique, the 
Komanfi had only a scanty knowledge of geology 
and minerals, and veins lost by faulting were lost 
for good BO far as their mining methods are con- 
oemed. They knew something about prospecting, 
however, and recognised many indiciations of ore, 
such as the coloured oxidation producjts of copper 
ore. They recovered gold by hushing', tliat is, by 
impounding or canalising waters which they 
directed in strong currents on to the soil or 
alluvium to wash away the lighter minerals and 
thus concentrate the gold. Their other mining 
methods included shaft-ainkmg, the driving of 
galleheR and adits, and primitives efforts at lighting, 
ventilation and drainage. They used water-wheels, 
also iron, wood and stone tools including rilled 
hammers, specimens of which are often found in 
Roman mine-workings. 

The metallurgical procedure of the Homans 
included crushing, washing on tables for the pur¬ 
pose of concentration, roasting and smelting in 
different kinds of funiaces. Thus their mining 
science was very <lcfectivo, but their techni(jue, 
though primitive, showed much skill and variety, 
and up to the standard of their requirements, was 
quite effective. 

The remaining and larger part of the book is 
given to an account of mineral areas of Europe 
in which the Romans were interested and their 
mining work in thew^ areas, including Italy, Gaul, 
Spain, the British Isles, Rhineland, Upper Danulw 
provinces, Illyrian provinces, Dacia, Moesia, 
Macedonia, Thrace and Greece. The book has a 
topographical as well as a subject index, and is 
provided with useful maps and diagrazns. 

However pleasant^ the task of compiling this 
mass of interesting information may have been 
to Mr. Daviea, it must have involved a large 
amount of painstaking work. Students of archaio- 
logy and the history of mining will be grateful 
to him for the trouble he has taken to make the 
information available in such a handy form. 


Forensic Chemistry and Scientific Criminal In¬ 
vestigation 

By A. Lucas. Thirtl edition, Pp. 376. (London : 
Edward Arnold and Co., 1935.) 18#. not. 

“FoaisiNsiC Chjsmistry’’ is not a very intriguing title 
but, interpreted in the generous spirit of the author 
of thiB work, it covers a varied range of phenornoiia, 
and it ia certainly interlinked with some of the most 
tragic dramas of the century. The book may be 
Gouaidered under two aspects. It is primarily a text¬ 
book for the expert witness, or for him who would 
aspire to reach that third and highest plane. For 
him Mr, Lucas gives clear and moticuloiisly careful 
advice on the manner of preparation of a report, and 


macroBCOpical, microscopical and general and special 
analytical methods aro described which cover almost 
every" liappeuing in the annals of crime. The help 
that physical science may give is not forgotten, and 
X-rays, \iltm-violet and iniVa-rfHl photography, and 
metiiods for the determination of specific gravities 
anti refractive indices are all presstnl into service. 

The work has, however, dramatic tdements in it 
which should attract the general scientific niader as 
well as the specialist witness. In the service of 
detection nothing is loo gn*at, nothing ttw) trivial, 
antJ we pick up by the way much loro concerning 
the age of inks, the date of the introtlaction of black- 
lead pencils, the deciphering of docunajnts, the 
composition of their seals, the makuig of plaster 
casts of footprints-- in fact, we loam that Dr, Thom* 
dyke is a very^ real pers^ui, and Sherlock Holmes’s 
immortal tn>atis<.* on the varieties of tobacco ash 
almost finds its h'Uow in Mr. Lucas’s chapter on 
toV>acco. 

‘‘8and taken from the stomac^h and duodenum of 
a drowned man was examined mid, as the (puintity 
availabk^ was very stnall, only a microstwipical 
oxamination was possible. The material was found 
to consist essentially of (‘olourloss grains, all very" 
angular, and many liaving definite crystalline form 
that pmved to selenite ; then* was an absence of 
quartz, but on one slide tliere was part of a diatom. 
l’h(i presence of selenite in large proportion and the 
absence of quartz seemed to preclude the Nile valley 
and suggested the northern ahon^ of Egypt. It was 
probable', therefore, that the man was drowned off 
the coast whore his b<.)dy was found and tliat lie had 
not been transported th*>re after having bo(m killwl 
olsewhere, as was at fu'st thought might possibly 
have bc'cn the case.” 

8uridy t^his is in Dr. Tliorndyko’s best maimer ? 

Specialist and gen<'ral reotler alike will echo Mr. 
Lucas’s wish that the scientific part of the evidence 
in the otherwise admirable re|>ortK of sonu' well- 
known criminal trials should be given in full. The 
obwsurities which n^siilt from condensation are 
peculiarly irritating. A. F. 

The Social Economy of the Himalayans; 
biiscd on a Survey in the Kumaon Himalayas. By 
Dr. S. D. Bmit. Pp. 264 + 23 plates. (London: 
(kwgo Allen and Unwin, Ltd., 1935.) J5#. net. 

Dk. Pant’s book, an account of a too-littlo known 
jx'ople of the Kumaon Himalayfis, ia a aorious con¬ 
tribution to the social anthropology" of Indian popples 
by one of themselves, based upon nearly five years 
of first-hand observ^ation and investigation. The 
author gives a detailed account of th<^ social and 
t'conoTnie institutions of the Bhotiyas and otlier 
peoph'S of the district under survey, their methods 
of agriculture, their industries, trading activities, 
recreations and rt'Iigious festivals. The govern iiAg 
factor in their oeonozny is a climatic ©nA-iromnent 
which makoB of them soasonal nomads, migrating 
from lowland to upland and book as winter changes 
to summer and then returns—a mode of existence of 
special interest to lx)th anthropologist emd geographer. 
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The Water Line of the City of London after the 
Great Fire 

By Sydney Perks. Pp. v f-38 + 13 plates. (London : 
Taylor and Francis, 1935.) \2a. 6d. net. 

An interesting feature in coimexion with the re¬ 
building of I^ondon after the Great Fire of 1666 is 
that, at the outset, '4t was decided that the buildings 
which had esxisted up to the edge of the Rivor Thames 
should not be re-erocted on the old sites ; that no 
now structure should ho built within 40 feet of the 
river; and also that wharves or quays should be 
construc^ted from London Bridge to the Temple”. 
Mr. Sy<iney Perks, late Architect and Surveyor to 
the Corporation of the City of London, with his 
exceptionally privileged opportunities of consulting 
old records not generally accessible to the public, 
has boon at considerable pains to investigate how 
for these proposals wore adhered to, and the v olume 
under notice gives a documcnUxl tuu'ount of the 
result of his resear(!hes. There is a C(^rtain amount 
of contradictxirv evidence which is carefully sifted 
and the grounds for acceptance or non-acceptance 
stated. Much of the information has had to be 
collected from widely different sources—minutes of 
committees, survey books, site plans, cash books 
dealing with coal dues, etc.— and pieced together so 
as to form a connected picture of the coui'se of local 
evwits, whicli, as Mr. Porks laments, failed to engage 
the attention and recording ability of Pepys, busy 
as he was with national affairs. 

Mr, Perkft’s,exhaustive survey leads him to con¬ 
demn tho wator-lino with an area of open land cor¬ 
responding t-o the rtigulation width, shown on the 
plan of Ogilvy and Morgan, published in 1677 : it 
existf^d, 1)0 .says, only in the minds of those map- 
makers, Hci finds that the original idea for a “Key 
or Wharf” along the river front wtw to facilitatti 
dealing with buildings on fire, and that, at first, the 
owners of land refrained from building within 40 
feet of the water line, but that, so early os 1669, the 
new Fishmongers’ Hall constituted an important 
encroachment, which, though challenged, was allowed 
to remain, and that thereafter other builders followed 
the example which had set, so tliat the original 
intention was gradually abandoned. B. C. 

Gmelins Handbuch der anorganischen Chemie 

Acht© Auflage. Henvusgegeben von der Deutschen 
Cheinischen Gesollschoft. System-Nummer 4 : Btiok- 
stoff. Lief. 1, Pp. 282. (Berlin: Verlag Chemio 
G.m.b.H., 1934.) 43 gold marks. 

Thk first volume on nitrogen deals with its oocurrenoe 
in Nature, its fixation in the soil by natural processes, 
its isolation from air and from compounds, its general 
properties and with numerous researches upon active 
nitrogen. A condensed summary of forty-five in- 
deptmdent determinations of the atomic weight of the 
element will be fomid. 

Them is also a detailed account of invostigations 
upon the nucleus, which haVe been olassifiod as 
transformations, since all observed cases of nuclear 
disintegration have also been nuclear syntheseB. The 
bombardment of certain atoms with fast-moving 


particles has revealed the existence of isotopes of 
nitrogen, which have escaped detection by the maas^ 
spectrograph. Thus whereas the atom of boron B'^ 
wlion bombarded by an a-particle yields a neutron 
and ordinary nitrogen N'*, the isotope B'* produces 
tlie interesting radioactive nitrogen N“, which dis- 
intogratcB into a positron and the carbon isotope 
Radionitrogen has also been produced from and 
deuterium H*. Nuclear transformations have also 
yielded two heavier isotopes, N^* and and heavier 
products, fluorine and oxygen. 

Distinction is drawn between electrically active 
and chemically active nitrogen, since the two pro¬ 
perties are independent of one another althoiigh they 
may co-exist. The term ‘active nitrogen’ is gonorally 
used to describe the electrically excited variety first 
produoed by Strutt in 1911, which is cliaracterised 
by its after glow. It is also chemically activ'e, but 
chemical activity can be produoed in other ways. 
Electrically active nitrogen is believ^ecl to be a 
mixture of metastable molecules with ordinary and 
metaatable atoms. The possible existence of triatoraic 
molecules is also discussed. It has been shown that 
the removal of all ions is without effect upon lK>th 
chemical activity and after-glow. 

Industrial and Manufacturing Chemistry 
Pari 2 : Inorganic. A Practical Ti’eatist). By Dr. 
GeofBrey Martin. Vol. 1. Fifth edition, revised by 
Geoffrey Martin. Pp. xx+496. (London; The 
Technical Press, Lt<l., 1936.) 28 j?. not. 

Dn. Martin’s compendia aiH;' well known ; their wide 
utility is proved by the succession of editions. The 
present volume has been kept well up to date, partly 
with the aid of practical suggestions furnished to the 
author ; he has had the assistance of ten oontribiitors, 
all of whom are well known as practiced ohemists. 

The scopt^ of the work includes fuels, industrial 
gases, water tt:>clmology, inorganic acids and alkalis, 
gypsum and barium salts, the chlorine industries and 
the nitrogen industries. No better introduction to 
any of those is required than is here fiimished, and 
the volumes may well form the foundation of any 
ohomioal engimw’s library. 

The Foundations of Human Nature : 
til© Htudy of the Person. By Prof, J. M. Dorsey. 
(Longmans’ Education Series.) Pp, xiv+488. (New 
York, London and Toronto ; Longmans, Green and 
Co., Ltd., 1935.) 12«. 6d. net. 

This volume in Messrs. Longmeui’s Education Series 
is written by Dr. Dorsey, who is assooiato professor 
of psychiatry at Michigan for educators and social 
workers who are striving, very often unsuoceasfiilly, 
to learn all about personality. There is a great deal 
of common sense iu the book, and those who work 
steadily through it cannot fail to benefit. The 
author wisely points out that most juvenile de¬ 
linquents can recite the Ten Commandments, but 
that those who taught them to recite did not the 
earn© time obtain rapport trith their personalities and 
teach them how to «^ly whet they so glibly recite. 
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Spectrographic Equipment of the 200-inch Telescope 


pREVIOUS to the designing of the //0-36 
^ spectrographic object-glasB referred to in 
Dr. G. E. Hale’s article (see special supplement to 
Natuhjk of February 8) obserrations made at 
Mount Wilson Observatory by means of the 
//0*59 Ray ton Ions had shown that the apparent 
velocities of recession of the more remote nebulae 
an) extraordinarily high and that they increases 
with the distances of the nebulse. These observa¬ 
tions had l>een extended as far into space as 
apjKjared to l>e practicable with the f/0 59 Ray ton 
leiiB, and it was with the object of increasing the 
range within which the nebulae could be invt>eti- 
gated spectrographicaliy that the designing of a 
8pe<^trographic lens of larger aperture was under¬ 
taken by the British Scientific Instrument Re¬ 
search Association. 

The equivalent numerical aperture (0*85) of the 
Rayton lens was already very nearly as large as 
could be obtained in any well-corrected ‘dry* lens, 
and it was tjbvious that an ‘immersion’ lens would 
be needed if any large increase of aperture were to 
bti aoliieved. With an object-glass d(»sjgnod to be 
used with a fluid of chosen refractive index between 
the last Ions and the photographic film or plate, the 
limit of numerical aj)erture thfH)retically obtainable 
is equal to the refractive index (1-55) of the 
gelatine of the photographic emulsion. This limit 
cannot be reached in practice, but it apj)eared 
probable that a numerical aperture of 1*4 might 
be obtainable, wluch would represent approxi¬ 
mately a thn^e-fold inercasf*. in ‘rapidity*, very 
nearly doubling the range within which the 
apparent velocities of the iiobulfe could bti investi¬ 
gated. On general gnmnds it was considered worth 
while to aim at a design which would give a flat 
field over the range of spectrum which is of main 
interest in studying nebular velocities, in order 
that difficulties associated with the use of curvt^d 
films might be avoided, A preliminary exploration 
of possible designs indicated that a system to fulfil 
those requirements should be capable of being 
produced without groat difficulty, and, out of the 
designs considered, one was selected for detailed 
computation. 

It was foreseen that difficulties might arise in 
the subsequent use of the lens if the immersion 
fluid to be used with it should prove to have any 
deleterious effect on the usual photographic emul- 
aions, Experimental tests on plates which had 
beep immersed for several days in the selected 
immersion fluid showed that this liquid had no 


perceptible action on the plates, and that the 
liquid could bo removed quickly and compleUdy 
in readiness for the plates to bo developed. As a 
precautionary measure the lens was designed so 
that, if necessary, the thickness of the back lens 
could be reduced sufficiently for the kms to be 
used with specially thin plates with their glass 
sides in immersion contact with the back lens ; it 
was, however, made up to be used in direct im¬ 
mersion contact with the coated sides of ordinary 
photographic platt^s. In the work which has been 
done with the Jens, there has Ix^en no evidence of 
action betwcicn the immersion fluid and the 
emulsion. 

A lens designed for spectrographic* work may \w 
considered as distinct from all the usual types of 
object-glasses. It is required to form separates 
lino-images from a scries of beams of parallel light 
of different colours all travelling along directions 
inclined at different angles to the axis of the lens. 
The corrections required for a lens to used in 
this way are unlike those necessary in photographic 
lenses, telescope object-glasses, etc., and can be 
obtained by somewhat different methods. Achrom¬ 
atism, for example, os the ti^rm is onlinarily 
used, is not essential, and a certain amount of 
astigmatism can be toleratetl in the images formed 
on either side of the axis. A lens entindy free fi’oni 
secondary spt^ctruni and with an anastigmaticalJy 
flattened field would, it is true, be ideal for use as 
an astrospectrographic object-glass, but in view of 
the impossibility of producing such a lens with an 
adequate ajx^rtun^ for the problem in hand, 
alternative methods of obtaining the necessary 
type's of corrections were investigated. 

An ordinary achromatic object-glass, corrected 
00 as to give an anastigmatieally flattened field, 
would be of little value as a spectrographic' object- 
glass except with curved films. Its secondary 
chromatic errors would cause light of different 
colours to be brought to focus in different planes, 
so that the surface passing tlirough the imagf^s 
formed by light of different colours would be 
curved. An achromatic object-glass having a 
curved field when used os an ordinary lens could, 
however, give on accurately focused spectrum on 
a flat plate, provided that the curvature of field 
were exactly compensated by the variation of 
focal distance due to the residual (secondary) 
chromatic errors of the lens. In designing a lens 
of numerical aperture 1*4, it is necessary to follow 
the general lines adopted in the designing of 
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microscope object-giasses of large aperture. The 
residual chromatic errors of such lenses are small, 
and the field-curvature is so large that it would 
more than compensate for the curvatun^ which 
these residual chromatic errors would introduce in 
the focal surface of a well-dispersed spectrum. It 
is permissible, however, to ignore any slight 
astigmatism of a sptsctrographic object-glass, pro¬ 
vided that the iarigtvtial astigmatic images of the 
sjicctnim lines are brought to focus on the photo¬ 
graphic film or plate. Thus, it is peirmissible to 
compensate for the curvature of field left un¬ 
balanced by the ‘secondary sjwctrum correetiorr, 
by introducing corrections which would flatten the 
ftjcal surface passing through the tangential 
astigmatic images. 

The method used to flatten the tangential 
astigmatic field was one which, in addition, intro¬ 
duced under-correction for sj)horical aberration in 
oblique itnage-formijAg rays. For the complete 
systism under consideration, comprising t\w col¬ 
limator, prisms, and the //0-3fi lens, the obliquity 
of the ray-systems on one side of the axis increases 
as the wave-length of the light becomes shorter, 
and the under-corrt?ction at incroastjd obliquity 
can be made to balance the over-correction due to 
shortening of the wave-length. Hence, proceeding 
outwards from the centre of the field, correction 
for spherical abi^TTation can be maintained over a 
considerable distance. On th(5 other side of the 
axis the obliquity of the ray-systems increases 
with increase of wave-length, and spherical al)er- 
ration is increased more rapidly than it would be 
if the field were not flattened. Since, however, the 
important range of sjmctnim to be investigated 
is confined to the shorter visible and near ultra¬ 
violet radiations, imjsirfect imaging of the yellow 
and red regions of the spectrum is of no importance, 
and satisfactory imaging over the required range 
can be ensured by designing the lens so that some 
selecUid blue of violet radiation would pass axially 
through it. 

The design of the lens followed the lines indicated 
by the considerations briefly outlined above. It 
was necessary, of course, to liave particulars of the 
angular dispersion which would be given by the 
prism system to be used with the lens, and also to be 
informed of any residual errors of the collimator 
lens. The design as finally developed was for a 
lens of the required ajwrture, with full spherical 
correction and giving a flat field for dispersed 
jiarallel beams covering the rang© of wave-lengths 
between 3600 A. and 5000 A. In the design, 
also, special attention was paid to ensuring that 
the sine condition should be fulfilled and .to 
eliminating any independent coma of a higher 
order, so that the entire spectrum should be free 
from coma. 


The mounting of the back component of the 
lens system required special consideration to 
ensure that optical contact should be maintained 
between the back Ions and the photographic plate 
during the longest exposures likely to be given. 
In view, also, of the very short ‘depth of focus’ of 
the lens, sptaiially fine differential-screw focusing 
adjustments were provided and the plate-carrier 
was designed os an integral portion of the lens 
mounting. A sensitive tilting adjustment was also 
fitted to the plate carrier in order that the plane 
of the photographic plates could be brought into 
coincidence with the focal surface. Both these 
adjustments were? provided with clamping syst^uns 
so that, when onct> the lens and plate-carrier had 
set in their proptT relative pf)sitions, plates 
could changed with ilu^ certainty that each 
plate would automatically be brought into the 
proper focal plane. 

When the collimator, prism syst^un, and large 
aperture lens had been construottHi, the (‘onij)l<»te 
system was examined optically in the laboratories 
of the British Scientific Instrument Research 
Association, and was found to realise fully the 
expectations founded on the cal(3ulations made 
during the designing of the lens. By adopt¬ 
ing a similar method of examination, it will 
be possible at any time to mount the <'omj)Iete 
outfit in a telescope, ready adjusted, so that 
loss of time in testing the adjustments by trial 
exposures on astronomical objects may entirely 
avoidofl. 

The (complete sj>ectrographic equipment was 
delivered to the California Institute of Technology 
in December 1934 and was testini on tlie 100-inch 
telescope at Mount Wilson after the necessary 
moimtings had been completed. In the tests first 
carried out on the remott! nebulae, the results 
obtained were disappointing. Work on other 
astronomical objects showed, however, that the 
optical p©r£[}rmancv© of the system is of the high 
order indicated by the calculations and by the tests 
made Ijefore dispatch, and that the disappointing 
results obtained on the nebulfle were due to fogging 
of the spectra by light from the night-sky at 
Mount Wilson. To a large extent this is scattered 
light from the towns in the San Gabriel valley ; 
at Mount Palomar, where the new 200-inch tele¬ 
scope is to be erected, the night-sky is appreciably 
darker, and it is confidently hoped that, when 
the kms comes to be used there, it will fulfil the 
purpose for which it was originally designed; 
although a limit to the range within which the 
nebul® can be explored may possibly be set by 
the natural brightness of the sky due to auroral 
light. 

In the meantime, the lens is proving, of very 
great value in investigating differences between 
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tlie radial v^^looities of tiie individual Biars in star- 
olustfOrs in the extra-galaotio nebula, and a wide 
variety of other usea is foreshadowed for wliich 
the lene is peculiarly fitted owing to its extreme 
rapidity. 

Dr, Hale* in a letter describing some of the 


results already obtained, refers to the lens as ''a 
great suocess optically'’, and expresses his con¬ 
gratulations on "a truly remarkable achievement'*, 
It reflects great credit on the optical industry of 
Great Britain to have produced a lens having such 
outstanding possibilities. 


Matthew Boulton as Scientific Industrialist 


commemoration in Janxiary last of the 

^ bicentenary of the birth of James Watt 
naturally directed attention to the notable part 
taken in the development and application of the 
steam engine by his partner Matthew Boulton, 
and in his **James Watt, Craftsman and Engineer*’, 
Mr. H. W. Dickinson expresses regret that hitherto 
no separate biography of Boulton has l)een written 
(see Nature of January 25, p. 129). 

The career of Boulton, of course, has not 
escaped the writers on Watt and the steam engine, 
and Smiles in particular dealt at considerable 
length with many of his activitios. But the life 
of Boulton, relating to which we imagine there 
is much unexplored material, deserves still closer 
study, for in the history of the industrial progress 
of Greiit Britam during the latter half of the 
eighteenth tjentury, there is no more engaging 
figurf?!. He was a man of admirable character, 
broad-minded, generous, energetic and far-sighted, 
displaying many of tlie attributes of a statesman. 
Unlike many of his oontemporarios in the field of 
industry, ho started life with social advantages, 
and early in life was a man of means. But if, as 
ho himself declared, ho loved money-getting 
projeotB, he was still more oonoemed that nothing 
but the highest standard should l)e aimed at, 
whether it was in connexion with his own aflfairs 
or those of the nation. As a captain of industry 
he had no equal, and was alike at home whether 
dealing with his employees, his partners, privy 
oounoillors or prime miniaters. 

Boulton was the senior of Watt by more than 
seven years, having been bom in Birmingham in 
September 1728. The two first met when he was 
nearly forty years of age, and was the head of 
the largest manufaoturing oonoem in the country. 
His father had begun as a silver stamper and 
pioroer, and when he died in 1759 he left his son 
a well^tablished business for the manufacture of 
trinketB, steel buttans, buoktes and the like. In 
1762, B^ton mamed Ann Robinson of Lichfield 
and with her came a fortune of £28,000. This 
aooessimi of wealth, instead of diminishing his 
interest in trade, enaUed him to launch out on 


new ventures and he proceeded at once to erect 
the famous Soho Manufactory about two miles 
north of Birmingham, having for his partner John 
FothergilJ. When completed, the Manufactory 
could house six htmdred workpeople, and by 1767 
the firm had a turnover of £30,000. No mean in¬ 
ventor himself, versed in the science of his day 
and possessing artistic tastes, Boulton introduced 
new machinery and processes, and was at as great 
pains as Wedgwood to apply art to industrial 
products. He had agents in many foreign capitals, 
his showroom in London was visited by dukes and 
lords, and at his house at Soho he dispensed a 
princely hospitality. 

Like other manufacturers, one of the problems 
Boulton had to face was that of power supply, 
and one of the reasons for placing the factory at 
Soho was that water-power could be obtained from 
the Hockley Brook. The supply, however, was 
uru^liable, and even before Watt first visited 
Birnuugham, Boulton hacl already considered the 
proposal to inatal a 'fire engine' for pumping the 
tail race water from the water wheels back to a 
reservoir. When Watt went to Soho in August 
1768, Boulton was, therefore, ready to seize on 
any project which would etfectively overcome his 
difficulties, and it is a remarkable tribute to his 
judgment of men and to his insight into the future 
of the steam engine that, although no patent had 
yet been secured and no full-sized engine erected 
embodying Watt’s principle of the separate con¬ 
denser, Boulton was ready at onexj to stake his all 
on the success of the new engine. 

The patent was secured in January 1769 and 
a month later Boulton wrote to Watt that his 
‘'idea was tiO settle a manufactory near to my 
own by the side of our canal where I would erect 
all the oonvenienoes necessary for the completion 
of engines, and from which manufactory we would 
serve all the world with engines of all sizes”. 
Though in his short intercourse with Boulton he 
had conceived a great liking for him, to the 
neryoua, desponding and impecutdous Watt such 
a scheme might well have appeared rash, almost 
to madness, and as a matter of fact five valuable 
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years were allowed to slip by before Boulton saw 
his way clear to carry his plans into eflFeot. 

Without attempting to trace again the interest¬ 
ing story of the development of the engines with 
which the names of Boulton and Watt are in¬ 
separably connected, it may be said that if Boulton 
claims our admiration as a judge of men, an 
industrialist and an organiser, he also dosorves 
recognition as one of the few manufacturers of his 
time who were devoted to scientific pursuits. Had 
he lived to-day, he would undoubtedly have been 
one of the keenest advocates of scientific research 
for industrial purposes. As a boy he studied 
mechanics and chemistry, in middle age he was 
one of the most prominent figures in the celebrated 
Lunar Society, which included among its members 
Watt, Priestley, Wedgwood, Withering, Erasmus 
Darwin, Keir and (jralton ; and when immersed 
in the difficulties of negotiations with fJornish 
miners could write : ‘‘chemistry has for some time 
been my hobby-horse ... I am almost an adept 
in metallurgical moist chemistry. I have got all 
tJuii part of Borgmann’s last volume translated, 
and have learnt from it many new facts”. Years 


before, in 1757, when in oorrespondenoe with 
Benjamin Huntsman, the pioneer of the steel 
industry of Sheffield, he wrote : hope thy 

Philosophic Spirit still laboureth within thee, and 
may it soon bring forth Fruit uaefiil to mankind, 
and more particularly to thyself”. 

The philosophic; spirit possessed Boulton ail his 
life, and when seventy years of age and holiday- 
making at Clieltenham, he must needs have his 
chemical apparat\is so that he could make careful 
analysis of th(!i waters of the place, the results of 
which were all duly entered in minute detail in 
his memorandum books. 

The chief activity of the later years of Boulton 
were connected with the improvement in coining 
and the coinage of the country. Ho improvtHl the 
processes of minting out of all recognition, and at 
Soho laid down a plant which for many years 
served as a model for this and other countries. 
Jn his enterprise he showed the same thoroughness, 
the same power of organisation, the same apprecia¬ 
tion of the application of science and art to a great 
practical neetl that marked his work on the steam 
engine. 


Obituary 


Sir Joseph Pctavcl, K.B.E., F.R,S. 

HIT18H applied scieno<' Kiifferod a grievous loss 
in th<^ death of the director of the National 
Physitial Laboratory. Sir Joseph Petavol, on March 31. 
Sir Joseph, who was Hixty-two years of ag€% was 
second director of the Laboratory, sviccwding Sir 
Richard Glazebrook in 1910 and surviving him by 
only a few months. 

Sir Joseph, who was born in lA)ndon on August 14, 
1873, was a son of the Iat<^ Rev. E. Petaval. Ho 
roccMVod his early scientific training at University 
College, J..ondou. under Sir Ambrose Fleming, with 
whom he eollaboraU^d in his first published pajK>r, on 
the alternating current arc. With the aid of an 1851 
Exhibition Scholarship, he then worked tmder Dewar 
for three years at the Royal Institution and Dav>" 
Faraday Lalxiratory, where he studied the ihennal 
emissivity of platimun at tjigh temperatiu*es and 
prossuroH. In later years he liod many reminiscenceN 
to toll of his experiences at the Royal Institution. 

Then came Potavors election in 1900 to the John 
Marling research fellowship at Owens College, Man¬ 
chester, following which he became lecturer in 
mechanics under Schuster. He published notable 
contributions on very high pressures a& generated, for 
example, by solid and gaseous explosives. In 1904 
he was responsible at the St. Louis Inhibition for the 
management of the liquid-air plant which woe shown 
by the British Royal Commission. Four years later, 
Osborne Reynolds resigned the ohair of engineering. 


an<l Petavol was elected in his placte as professor of 
engineering and director of the Whitworth Labora¬ 
tories at the University of Manchester. Further out- 
.Htonding pajwrs had meanwhile been publishetj jointly 
with R. S. Hutton, on electric fumaoo reactions 
under high prf^asurcs and the effect of pressure on arc. 
spectra. 

About tliU time Petavel was developing an interest 
in meteorology and aeronautics, and coliaborattxl in 
on inveKtigaiiou on kit<j soundings as applied to 
»ilj}>er-air temperatiires. In 1909 ho became a member 
of the original Advisory C'ommittoe for Aeronautics, 
and presently took up the study of the stability of 
aeroplanes. His enthusiasm led him to qualify as a 
pilot, an accomplishment by no means free from 
danger with the expe^rimental aeroplanes of those 
days. It was during this period that he was the 
victim of a serious accident which miglit well have 
proved fatal, and indeed left its mark on him all his 
life. When the Aeronautirial Research Committee 
was formtxl in 1917, Petavel was appointed ohairtnan 
of the Aerodynamics Sub-Committeo and a member 
of several of the other sub-committees. He algo 
served as vioe-ohairmeui of the main Committee fop 
many years until his dtiath. In these various capaci¬ 
ties he exercised a profound influence on tlie progress 
of aeronautical research in Great Britain. 

From 1911 until 1916 Petavel had been a member 
of the General Board of the Nationed Physical 
Laboratory, and when the directorship of tho 
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Laboratory l;»eoame vacant in 1019, he was called to 
fill Glassabrook^H place- The now responsibility was 
one which might well have daunted many rmm ; but 
Petavel brought to beai* all his experience an^l great 
natural jwwers, and has left behind him a record of 
devoted and succiessful din^otion which will be long 
remembered. He fully maintained ttu^ high trmlitions 
set by hifl prwlofMwsor, and under his guidance the 
I^aboratory steadily enhanced its inflticnce and 
prf^tige. The staff grew to nearly seven hundred 
strung, and the former grounds of Bushy House wort* 
expanded from twent>^'thre<i to some fifty acres, so 
that adequaU^ provision was mtwie for future exten* 
sions of the work of the Laboratory to meet tin* 
ever-increasing demands of industry. 

PoUivel was a man of tenacious views and fiad a 
highly-(levelo]XHl critical faculty which stood him in 
good Hh^ad, and which he was a(‘custome(l to apply 
t-o everything that came before him whf>thor signi¬ 
ficant or trivial. Few men can have lia<l ho fine an 
eye for detail, whether as the courteous and charming 
host or os thf> head of a great laboratory for whi(0i 
he slaved unremittingly, working long hours into the 
night. At all times, the Laboratory came first and 
foremost in bis thoughts, an<l nothing was 
unirnj:)ortant to escape his attention among the vast 
ramifications of iniert‘«ts with which he had to di^al. 
He always emphasistHl the paramount importance of 
ensuring the high national and inte^rnational authority 
of a National Physical Laboratory t^^st or investi¬ 
gation : the accuracjy must bc> uiujiiesLionable, His 
memory was encyclopaedic, accuratci iuid loiig jive<l. 
and he kept himself singularly well informcHt <»f the 
progress of tlie almost countless dovelopm('nts in the 
various departmont/S of the Laboratory. He posHCHstMl 
the faculty of trenchant comment, and would in¬ 
fallibly diagnose; the strength and tlie w'oakmwes of 
a scientific report or pape^r. He h(u\ a liking for the 
f>arablt> and the metaphor in speech, often combined 
with a turn of whimsical humour. His staff* came to 
realise his faculty for wise counsel, and even when it 
was unpalatable the recipient found it Umpensl l>v 
thcj kindly smile which accompanied it. 

Petavel could always l)e relied uism to make major 
and constructive tjoniributions to the rnanifolrl 
problems connooti;d with the* design and layout of 
new and unique equipment or buildings, the erwtion 
of which went on almost unceasingly during his 
directorship. Among these were itidivitlual latsira- 
tones for research in high voltages, physics, acoustics 
and photometry, a compressed air tunnel for aero¬ 
dynamical research, further wind tunnels of the 
open-jet type and an additional tank for kiting 
ship models. 

Petavol was made a K*B.E. in 1920. a fellow of 
the Royal Society in 1907, and a member of the 
AUienffium under Rule 11 in 1920, He pnwided over 
Section G (Engineering) of the British Association in 
1919, His duties on Government and other com¬ 
mittees were exceptionally heavy. Among them WGr(» 
numerous boards and committees of the Defjartment 
of Soientiflo and Industrial Re#»earoh, the British 
Electrical and Allied Industries Research* Association, 
and the British Standards Institution. He was, or 


had been, a member of the National Radium Com¬ 
mission, the Board of Visitors of the Royal Observa¬ 
tory, Greenwich, orul of the Engincw^ring Board of 
Studies of the University of lA^ndon. 

Sir Joseph commonly gratifie’fl his task^ for wide 
travel during vacations, but at home two graat 
delights occupied his privak; life—-Busliy House and 
its garden. Bushy House, the former i*oyal r(wi<lenc<i 
of Quoon Adelaide, which since the foundation of the 
Laborator^^ has served as the director’s resident^', he 
lovingly adorned with period furniture and trans¬ 
form wl into a house of beauty and refinement. Ho 
gave like attention to the 200-year-old garden, which 
he largely rernodiJlod, and to the grounds of the 
Laboratory, which he constantly sought to beautify. 
Koch spring ksiis of thousands of daffodils have given 
delight to his visitors and staff and they will long 
serv'e as lieautiful if poignant reminders of him who 
gavi* them being. 

Nothing ))leased 4Sir Joseph more than to shart* his 
house and garden with his guests, and there are voiy 
many who will treasure fiappy recollections of his 
overflowing hospitality and the spirit which prompted 
hiiri to cheer his parf.ing guests with large bunches of 
rtowers lav'ishly cuHwl from his garden. He greatly 
inkaested himself in the welfare and social activities 
of the staff of the Ijaboratory, V>y whom the sense of 
profound personal loss occasionixl by his early death 
is felt acutoiy and univi^rsally from top to liottom. 
Many of thi'm cherish tokens of his kindrutas and 
f‘ricn<lsl)ip. 

Sir Josepli, who was unmarried, showed great an(( 
(;harack;ristif* f'ortitiuh' to the last in his painful 
illn(*Hs. Ho was int,:M*red at Highgatc Cemetery on 
April 4. A memorial service was also held at Hampton 
Parish t^hurch at which the president of the Royal 
Hociety, Sir William Bragg, (>aitl a touching and 
eloquent tribnk* to Sir Josepli's life and work. 

G. \V. C. Kaye, 

Sir Frederick Norman 

Sir Frederick Norman, who died on Maivh 17 
at Runcorn, was one of those pionwrs of applied 
science wJiose life was dov^ited to his work and to 
local affairs. Ho was difficult to know intimately : 
always pleasant, well-informed and interesting, he 
was a man of high (!hara<;tor an<l hod very groat 
local influence, particidarly os a Cheshire magistrate 
and as chairman of the Runcorn Bench. Ho suffered 
a severe loss at the end of the Gre;at War in the 
death of his only child> Stanley, a young chemist of 
very great promise. He was a man of great generosity 
to local institutions and lent a helpful hand to very 
many in all stations of life. 

Norman, who was born on February 18, 1857, 
began at Wiggs Brothers* works at Runcorn, which 
later became port of the United Alkali Co., and he 
was always in command of the works on the Cheshire 
side of the River Mersey, which he advocated os the 
finest site in the world for the production of hmvy 
chemicals. The main development of the Unik^ 
AJkaJi Co. was then on the Lancashire side, the salt, 
which is the basis of this industry, being in Cheshire. 
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It iB worthy of note that the original works Of 
CTOSflago and otliers were put on waste ground at 
Widncs, 60 that the escjaping acid fumes did leeu^t 
hann under the prev’ailing wind conditions to the 
neighbours. 

Time has already largt^ly proved that Norman was 
right. His early work was concerned with the 
reiiovory of copper and precious metals from burnt 
on^ and ho devised a process for the production of a 
red oxide of iron pigment fi^om the spent liquors, 
which was worked successfully for many years by the 
Tjiverpool and Hull Red Oxide Company. 

Norman’s int4?rost in metals continued throughout 
his life, and he was in close contact with leading men 
at lioxne and abroad on developments in the metal- 
lurgy <)f in>n, cojq.>or. zinc. etc. In coppt^r recovery 
he early recognis4'd the merits of the Ram^n 
medianiml fumac(\ and (continually studietl other 
as}>ectH of cupper recovery until post-War deveioji- 
mentw at home and abroad reduced to small dimen¬ 
sion in Knglimd what had b(>en a large and profitable 
business. 

It was at Wigg Works that the Roscheri process 
for cyanide inanufaoturo was suocoasfully operated 
for some years from 1898 on imtil, like other processes 
of the period, it had to yield place to the Costner 
method of starting from metallic sodium. The 
Haschen process was based on the oxidation of 
sodium Hulphocyanido by air, using nitric acid as an 
intermediaiy in the oxidising vessels and regenerating 
this in towers from the liberated nitric oxide. Such 
production of nitric acid from nitrogen oxides is tiow 
carried out on an imme^nse scale in the present-day 
methods of nitric msid manufocjture. Prior to 19<M) 
it was difficult, more (!^speciaLly in ooiistruotiou and 
desi^ of plant and choice of material. It may bo 
rinralled that an accident on the Wigg pl«mt demon- 
Htratcxl the violotitly explosive character of the 
endothermic nitric oxide—a property then barely 
known, but one which had to be guarded against. 

In 1928, Sir Frfxlerick gave up his position os 
manager of the United Alkali Company, after fifty- 
seven years’ service, to bectwn© consultant on non- 
ferrous metals for'Iinpcjrial Chemical Industries, Ltd. 
Ho was knighted in 1914 and for his services during 
th(? Great War mode a deputy lieutenant of Cheshire'. 


Prof. F. B. jevons 

Wk regrt^t to record the death of Prof. F. IL 
Jevons, formerly professor of philosophy and a vice- 
cjmnoellor of the University of Durham, which took 
place on February 29 at the ago 'of seventy-seven 
years. 

Frank Byron Jevons, second son of John William 
JervonH of Donovster, was bom on September 9, 1858. 
He wae a scholar of Wodham College* Oxford, taking 
first tdoHS honours in Classical Moderations and in 
Literee Humaniores. In 1882 he was appointed to 
the staff of the University of Durham, where 
he s|)ent the whole of his academic career^ being 
classical tutor in 1882-1910 and professor d 
philosophy in 1910^80. He held a number of hig^h 


offioee in the University, and was vice-chancellor 
in 1910-11. 

In his early work as a classical scholar, Jevons 
already showed, notably in “The Pndiistorio Anti¬ 
quities of the Aryan People”, in his edition of 
Plutarch’s “Roman Questions” and in his ’'Manual 
of Greek Antiquities”, that his bent lay not so much 
in the direction of pure scholarship as in the study 
of the development of the religious and philosophical 
conceptions of tlie pt^ples of antiquity. A “History 
of Religion”, which had already reached its seventh 
edition in 1896, traotxi the origin of religion to 
totemism, and established Jevons, in company with 
such men as Robertson 8mith and Andrew Jjang. as 
one of the protagonists in the discussions on the 
origin and development of religious ideas, which 
were a marktxl feature of anthro(>ological thought at 
that time. His “Idea of God in Early Religion" 
appeared in 1910, and he was also the atithor, among 
other works, of “Religion in Evolution” tuid “A 
Study of Comparative Religion”. Although recently, 
the diversion of anthropological studies to other 
methods of approacih has somewhat obscured his 
contribution to htimanistic studiee, his work is of 
enduring value, his profound knowledg(^ of tlie con¬ 
ceptions of antiquity compensating in some degrtiM^ 
for his lack of first-hand knowledge of the idt^as of 
primitive people—a lock which, indeed, he shared 
with the more prominent of the controvereialists who 
were his (jontemporarios. 


Bohemian ]>aiieontology htw suffered a grtjat loss 
by the death of Prof. C. Klou5ek on October 11, 1985. 
He wiw born in 1855 and began life as a sculptor. 
In 1903, when mom than fifty years of age, he started 
collecting fossils from nodules and stones on the 
land in the neighbourhoiKls of Rokycany and Prague. 
In tliese (Lower Ordovician Dy) ho foxind many new 
specifiH of trilobites and other forms of life. He like* 
wise proved that the Osek-KvAfi series of Ordovician 
€fcge represented two distinct faimistic horizons. But 
his greatest discovery came from his study of the 
Tremiulocian, which he began in 1913. Before his 
day, these bocis were little known, so that he can be 
regarded as the discoverer of the Tromadocion in 
Czechoslovakia. He did very important work in the 
stratigraphy of these beds, dividing them into various 
horizon.s, a<^c6rding to the type fossils. 


We regret to annoimce the. following deatlis : 

Prof. Robert Barany, of the University of Uppsala, 
who was awarded the Nobel Prize in medicine in 
1914 for his Work Ort the physiology and pathology 
of the ear, on April 8, ag^ fifty-nine years. 

Major W. H. D. Cltok,' sometime ehi8f 

examiner and later Aiisistaiit Comptroller of the 
Patent Office, on April 9, aged seventy-six years. 

Th^ Hon. Stephen Coleridge, director of the Anti- 
Vivised/ion Sodtoty and formerly president of the 
League vfor the Prohibition of Cmel Bporte, ooi April 
10, aged ©ighty-<me Jrears;- ^ ' 
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News and Views 


The Race Problem 

Th® onalysiH of factors contributing; to popular 
judgment in discriminating between races, which 
appears m imothor column of tins issue of Katukk 
( rteo p. 635), agreeing substantially with the views 
expressed by Prof. Julian Huxley in his Friday 
Evening discourse before the Royal Institution on 
March 27 (see NATUltK, April 4, p. 670), also lenfls 
support to his contention that a serious effort should 
l>e made to put an end to the propagandist exploita¬ 
tion of psKnjdo-scientific inference, dejmiding upon 
tlio use of the term ‘race*, in political and nationalist 
activitififi. It is problematic, however, whether any 
pronouncement following on an international inquiry, 
which Prof. Huxley suggests as a possible remedy, 
would be ofFectivc, wliatever the course adopted to 
secure that it shouhl be wideiy known and generally 
acceptwh Apai't from practical difficulties, wliich are 
(considerable, but of course not insuperable, clearly 
such a pronouncement, if it is to go bt^yond the fact, 
which is patent, that Hcientific terminology is Ixnng 
abusixl, must bo based upon some agrt^einent as to the 
mefuiing of the term, of w hich it atttunpts to regulate 
tile use. It is optm to question whether such agnje- 
rnent could bn attainwl at pr<?8ent among repre¬ 
sentative students of man-- ntudemts of man’s 
structure, doBcent, }u.Tedity, vai'ieties and distribu¬ 
tion—(?ven without entering upon the thorny problems 
of racial psyeliology and cnltun?. If, howi^ver, the 
major objecth^c of such an inquiry* wt^ro tlu^ purely 
scientiffc aim of clarifying (uuTent ideas on race 
among anthro^Kilogists, even thoxigh it emied indo- 
cisividy, or, os is not impossible, in a deadlock— 

Germania contra mttnduniy .it would clear the w^ay. 

at pre^sent blockt^d, for rapid ])rogross in racial 
studies. It might even be found desirable that a 
term of coinage now so debased should be eliminated 
entirely from scientific use. In the rueautime, it is 
a function of scionoe to exjwse ruthlessly on every 
ocoafiion loos(' thinking and on inexa(!t terminology ; 
and perlmps, in this way, the pitfalls of ‘race’ can 
best be brought home to the man in the street, 

Fire-Walking 

Bulletin 11 of the Univorsity of lA)ndon Council 
for Psychical Investigation consists of a report on 
two experimental fire-walks in which the preparation 
and ijerformance were submitted to careful observa¬ 
tion.. Of the many accounts of fire-walking in different 
countries, this is the first to give a detailed description 
of the preparation of the fire, the internal and surface 
temporaturea, and the times of contact of the skin 
with the embers. For the first time, therefore, on 
estimate of the magnitude of the performance can 
be made : it does not consist of wandering wnongst 
fiames with a look of exaltation, but of four rapid 
st^ nn charcoal at 430^,0. with an average time 
of contact of half a second per step. Nevertheless, 


amateurs arf3 not able to equal this, and tho two 
who tried to imitate Tvuda Bux developed blisters 
after only two 8tej>8, In attempting to account for 
the greater immunity from burning of Kuda Bux, 
chemical treatment nei^d not bo considered, since very 
careful tests wore made to exclude this possibility. 

Two hypotheses require examination, apart from 
obvious factors smjli as skill in the manner of walking, 
knowing the correcit stage .during tlio combustion of 
the fire at which the ash (which might adhere to the 
foot) must be raked, and, after a suitable interval, 
tho attempt made. First, the increased immunity 
may be due to practice, for it is well-known that 
constant handling of hot materials produces an 
insensibility to heat which is accompanied by an 
absence of reddening and blistering although tho akin 
may not apf)oar in any way abnormal. Secondly, 
it is possible that a certain induced mental state is 
rerpiired, for it hfis been observed that under h^qjnosis, 
for example, very unusual bodily reactions may occur. 
Tliis would account for tho elaborate ritualistic 
preparation adopted in maixy countries and for Kuda 
Bux’s assertion tlrnt ‘faith’ wOvS necessary, Kuda 
Bux’s own preparation appeared to consist merely 
in reciting a few linos from the Koran. One thing 
is certain ; if the fire-walk is jxerformed regularly 
the first hypothesis cannot be excluded. Whether 
or not the second hypothesis mi.iBt lx> made in addition 
is a question tlxat requin^s further research. The 
bulletin contains an extensive bibliography and 
ninoUwi plates wliich illustrate clearly the conditions 
under which the exiierirnents took place. 

Prices for Electric Supply 

The paper read by Prof. Miles Walker to the 
Institution of El (metrical Enginoors on April 2, dis- 
cussiiig the pri<5es for electric supply in Gn^at Britain, 
will interest all who try to sec the reasons for the 
great disparities in the prices charged. It would 
naturally Imj thought that low prices would only be 
found where distribution costs per unit ar<^ low. But 
this is not the case, for they are found also in resi¬ 
dential areas where higher prices might reasonably 
be expected. As an example, Prof. Walker quoted tlu^ 
Oxford supply, where a company Imd been in 
existence for about forty yfaars ; when, in 1631, the 
supply was taken over by the municipal authorities, 
drastic reductions were nuuio in the cost of supply. 
The result has been that the total net income earned 
is now a greater percentage of the total capital 
involved than when tho prices were high in 1931. In 
other words, if the company had had the coure^ to 
rechice the prices from almost the highest in the 
country to almost the lowest for that kind of district, 
it would have b(^n abk^—^prov kkxl it managed as 
well as tho corporation—to pay a slightly larger 
dividand. In Prof, W^erV opinion, the main 
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dijficiilty to evolve some method of cliarging 
which will apportion to each consumer his proper 
share of the standing charges. Ho mode a most 
ingenious suggestion for constructing meters the 
rates of which would depend on the times of the day 
at wliich the consumer would be taking his loads. 
We foresee that there would be great difficulties in 
explaining this systi^rn of oliorging t<i new consumers 
and serious difficultwith ele<itrie motor-clocks, and 
humming noises would havi^ to be overcome. 

Another suggestion made by Prof, Walker for 
improving the load factor of our (central stations 
and thus enabling prict:« to bo reduced is to utilise 
the potential power load of motor-cars and omnibuses 
for equalising the load. Much has boon said about 
the advantagi^fl of making petrol and oil from British 
coal ; but if the problem is to tronsl'er the energy 
stored in our coal to the axles of our motor-cars, it 
is very much morf^ efficient to generate olectriciil 
eneigy by means of big turbo sots, store' if in batteries, 
and empty it in oloctric motors, than it is to convert 
only a fraction of the coal int.o petrol iukI employ 
that in internal combustion ongiiu'^. H the distri¬ 
bution of o‘le<!tricity were on a national scale, we 
sJiould ha\'e to dot about tlie coiintrj^ hundreds of 
battery stations at distances not greater than ten 
iriiles apart. Electric cars could he built taking 
batteries of a standard size. The driver of the car 
would only have to stop at a station (n"ery 2b miles 
or so and change his battery. It cindd be moiintcfl 
and whoolcsl about in siich a way that the prfKjoHs of 
changing it would be as etisy as filling up with petrol. 
If it wore nr'eessary to havt‘ a tax, it (unild be imposed 
upon the charged battery. Tlie gain to the Htate 
would bo millions of pounds p<.‘r annum, at present 
paid Ui foreign countries for petrol. Our central 
stations would be kept busy during the eaily hours 
of the morning in charging the traction battc?ries. It 
would load to increasing the output of our central 
stations w^ithout increasing their capacity. Another 
help for reducing tlie price of electricity would bo to 
educate consumers to reduce their bills by keeping 
down tht'ir maximum demands by using a sjiocial 
indicator. 

Electrical Equipment of Automobiles 

The electri(^al equipment of a motor-car is now an 
essential portion of tlK‘ whole vehicle. This is proved 
in a jiapir Viy Mr. E. A. Watson (J. Imt, Elec. 
March) dt^scribing the progress made during the last 
thrtH* yi^ars in the electrical equipment of cars. In 
the modern car, the driver should never be called 
upon to resort to htind-starting. The starter handle 
is carried separately in the tool kit, and in many 
designs can only be inst*rted with difficulty, its main 
function being to turn the engine round for adjusting 
purpose's and not for starting. The ignition now is 
almost always by electric c<»il and not by a miigneto. 
To assist the convenience in driving, elew^tric petrol 
pumps, windscreen wipers and horns usecl. Recently 
the remarkable progress made in the combined 
textile and rubber driving-bait has led to a reversion 
to the belt-driven dynamo. Tliese are (entirely 


satisfactory and have a normal life of 20;000 miles 
or more. This drive poasessea the advantage of 
quietness and simplicity, os compared with the gear 
or chain drive. The modern head-lamps, designf»d 
with a parabolic reflector and a focused fllament,. 
product' a Iwam which is slightly divergent. By 
means of i)riHins, some of the light is diverted on to- 
the sities of tht' road and some in front of the oar. 
The anti-dazzle problem has betm partially sol ved, 
but the greatest problem of all has been, and it looks 
an if it always would be, driving in fog. The only 
alleviation seems to he to use a fog lamp whitih 
throws the light directly downwards on the road. 
This oJiminates any rays in an upward direction 
which might be refle(^t*sl bacjk to thf‘ tlriver’s eyes. 

Discoveries at Sakkara 

Discovehiks of gnsat interest and iinportaruMi are 
onnouncod from Sakkara, w'hero excavations are 
Innng carried on by the Eg;vq)tian Dt'partment of* 
Antiquities under the direction of Mr. Walter Emer>' 
mid Zaki Kflendi Th(\se discoveries were made 

in a tomb of the fii'st dynJisty, W’hioh was partiaU^V' 
excavated in 1931 and then appeared to have Iwsni 
completely riflod. Further excavat ion in the present 
season, however, in a soriCH of forty-two stojv 
<ihamherK in tfic suporstruotiiro of if)<‘ tomb which 
previously had oscapod notice, has hnnight to light the 
complete grave furniture of Harnaka, the Vizier of 
Pliaraoh Don of the first dynasty (r. 3,000 u.C.). At 
pn^Hont about lialf these cduunlw^rs luive btjon cleart^tl. 
They havHi yielded a large number of objects. Among 
them uumei-ous jars for containing wine, whi(*h 
Vicar seals giving the nanv^j of Haruaka and his king, 
implements, such wooden sickles with flint teeth, 
the wooden handles of large mlzes, and a number of 
largo flint kniv(?« of mlvmiced techni(iue, of whi(rh 
some are more tluui a foot in length. A quiver con¬ 
tains reed arrows with tijis of hone or flint, and a 
spear has a head of iv^ory, while an inscribed ebony 
tablet bears the name of the Pharaoh Zer, HfMtiark- 
able OB are some of those objects, such as the flint 
knives, in coming from a tomb, the discov^ery is 
given a unique character by a large number of disks 
of stone, bronze or i\'^ory. for which tlie excavat^>rs 
are as yet not preparcKi even to conjwjture the 
purjKiso. Home of the disks are inlaid with different- 
varieties of stone, aiKl one showing hounds chasing 
a gazelle is in a style which is said to remind the 
observer of the products of Minoan art of some 
fifteen hundred years later. 

Road Testing 

The Department of Scientifie and Imiustrial 
Reseandi has just completed a road testing machine 
wViich is stated to be the largest of its kind in the 
world. According to The Tinies of April S, road 
making and upkeep cost Gi'eat Britain about fifty 
million pounds a year, and thirty thousand pounds 
is being spent annually by the Department on reaeardi 
work on rood engineering. The new testing machine 
consists of a 12-ton lony', tethered to a central post 
by a 6-ton' structural ami driven by a 180 horse- 
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fHJWW electric motor. It travclw round a track 110 
fwt in diameter and wears two tracks on the test road. 
Its maximum is 40 miles an liour. Hpecial 

safety devices have to be incorf>oraietl bf^t h in tbt^ 
design of the machine and of the building in whicli 
it is liouHod. If it broke away from the centre ])OKt 
when travelling at full it would release energy 

tx|uivalent to that of a six incli shell. The building 
containing the machine is rtjoftd so that test rtaids 
may 1)0 laid in any w^oather. 'I’horc are two other 
iiuvchiru's carrying out similar IcstM on a smaller 
scale. In the cose of one of these inachint'K the nuul 
revolves anti drives the wJux^Ls, the maximum S|:>eed 
being nine miles pt*r hour. A week's uh('i of one of 
Ihi'se nuichines sometimes Jt»pr(wonts a years wear 
on the ordinary highway. It has been fouini out. 
that the roatl generally weafs out Isd’ore th(' tyre 
giviw w'ay. l*hyMi(!al and chemical tests of roads and 
road making materials are also earri<‘d out at tis' 
laboratory. An appliance can bore out u, c\'Jindrical 
core of concrotc from a rotwl so that tlu? tt^xtur*- au<l 
iicnts of the mixture ruay be <'xiimin(‘H and 
its tnecluuiic'al strength found. Tests on skidding 
are also uuwie : th(H)t'otic)iH\\ by a sttiall a]>y>aratus 
in th(' luborutoiy whiedj liofls out the stipperiness t>f 
a lubru-aiit, and practically, by nieiins of a special 
motor cycle and siik'car. 

British Empire Cancer Campaign 

At the roceut <piart<'rly in<x>ting of the ({rand 
Council of the Brit ish Kmj)ire ('ancer (‘ainpaigu. a com- 
tnuniefttion was received intimating that His Majesty 
the King had b(xai graciously ploastnl t o btM^ome patron 
of tJje (Viin/iaign. The following grants amounting 
to £5,530, ami making a total date of £3o,09<t 
for the year 1930, wore approved : £1,100 to the 

Hatlium Detain Therapy Rt^soarch ; £1,750 (ifi addi¬ 
tion to the grant of £1,850 alrotuiy rnmlo for the year 
1936) to the Mount Vernon Hf)Sj)i 1 aI ; £500 (in 

addition t.o the grant of £600 uuido for the 

year 1936) to the Marie Curio Hos[)itaI ; £100 and 
£80 to Dr. C. R. Ainicw, at the Lisbjr Institute and 
Dr. P. K. Peai:*ock, of Glasgow', respectively, for the 
purcham^ of special *>f centrifuges; £ 1,000 to 

tVie Monehestia* (\)mmitt(HJ on (^luicer to cover the 
cost for two yews *jf investigations to ascertain 
whether there is any connexion between the use of 
heavy oils in motor-vehicles and the apparent 
increase in the incidence of cancer of the u])per air 
j)asHageH and the lung; £I,00O to the North of 
Kngland Branch of the Campaign to meet the coat 
for the second year of the short-wave investigations 
being oarriwl out at Newcastle, on V>ehalf of the 
('ampaign, undm* the direction of Prof. W. K. (kirtis 
and Dr. F. Diekens. In this connexioti the Council 
cxprtv$»ed its aj)preciation of the technical assistance 
afforded the workers by the Uxjhnical staff* of tiie 
Marconi Company, llio Royal Society and the 
Medical Researoli Council havf^ nominated Prof. 
Mktthew Stewart, of the LTniversity of I.,ee<lH, to 
succeed Prof. R. T, Lciper, who has n*tired, as one 
of their five nominees on the Sciontifto Advisory 
Coxtimittee of the Campaign. 


A New Hydraulic Laboratory 

HvDRAirnr Jalx>ratori<?.s' are in uso for a variety of 
purj)o«e 8 , including tho training of engineers, tests of 
turbines and })uinps, model ♦ixptwiments on ships and 
seaplane floats and for nwearch on river, reclamation 
and harbotir ])roblcmM. In tho Eivgineer of April 3. 
Dr. F. V. A. K. Engel rexuews some of the aspects in 
the diisign of such lalwnil/Ories and giv es a detailed 
description of th(^ now hydraidic laboratory at the 
Park Royal works of Messrs. Electroflo Mt^tofri C^o. 
Lid., erecbnl for the rotitine work of testing and 
calibrating motors mid for the development affid 
improvement of fluid flow measuring devietis. A 
factor of imporianot) in the vlmign of a meter test 
plan(., h(i says, is the maintenance of a constant, head 
in th<‘ test line. In the plant at tlio Park Royal 
works, wat er is drawn from a sump by two elect i-icalJy 
driven eentrifugal pumps and delivored to aii over¬ 
head tank 65 feet above the ground floor, Tho wa 1 <‘r 
then flows thnaigh the test line, where Venturi tubes 
and orifice plaU*s may lie installed in a stiaiglit pipe 
6(1 ft. Jong. From tlie test line the water fiasses into 
a settling tank and two mcuvsurivig tanks, and so 
back to the sump. For timing the tests an interesting 
device has heoii aiioiited which automatically operates 
tho stop w'ii.tch. When tlii.‘ flow otwaU^r entering one 
measuring tank is sMiteliod over t-o the other, the 
water jtd from the «‘haugC'Over valve inleiTupt-s a 
beam of light impinging on a plioto-electric (^' 11 , ami 
by means of a thermionic amplifier and relay the stop 
watcli is controlled. In tia* new laboratory, investi¬ 
gations ar(‘ iu j)rogrtMss on a model of a large Venturi 
fUimt' rtH^ently construded at thf' West Middlesex 
sew<‘rage works at Mogden. 

Botanical Acquisitions at the Natural History Museum 

Fai*!'. F. Kt.vodon-Waro has [tresentc^f more than 
l.UK) sjHTimeiirt collected on his recent exptxiition 
to Til)et to tlie Department- of Botany of the British 
Mu.seum (Natural HiRtory). Mr. R. F. Jones has 
made a coliecdJon of plants <luring the Percy Sladeri 
Expedition t(» Lake Hula. The Jake and its adjacent 
swamp, an area of about s(^\'«»nb»en H(.iuare inilf>s, was 
concentrated ujjon, as the flora will disappear with 
drainage, and the flora of the liills of Palestine is 
fairly well known. The <!oUeetiou is of mort*, than 
four liurulre/1 JUim))f*rH and includos all grf>tips. Tlic 
investigation was mainly ecological, but tbe <‘ollection 
contains .sevt*ral new recjords of flowi^ring plants. 
Lieut.-Colonel F. M, Hailey, British Env'oy Extra¬ 
ordinary and Minisb^r Pleni^K)t-entiar>' at Katmandu, 
Nepal, has presezit^^l 488 dowering phints and 42 
vascular cryptogams, Tlitwe make a useful addition 
to the valuable Ncjvdt'so collections alrea^ly in the 
Department. 

Indian Helminths 

0, D. BHAI 4 RHAO has prepared a list of tho helminth 
])araHiteB hitherto recorded from domoftticated animals 
in India (bnjxirial (’ouncil of Agricultural Reseanih. 
S<jientific Monograph No. 6 . Pj). 365. Delhi, 1935. 
13#. 3 d.). A brief a<;count of tho t*^chnique of collect¬ 
ing, pr<^rter\dug and projjaring the parasite for 
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examination procotilon the ay^stomatie accoimt, whieh 
is jirovidfjd with the usual keys and with illustrationa 
tn facilitate identifioation and to sliow structural 
features, Tlio illustrations arc^ for the most part 
satisfactory, but the author’s photograph of a much 
distorted transverse section of Faraecuri^ e^jnorum 
could have been omitted. The memoir will bo helpful 
to those who are intoroste*! in the helminths of 
Indian domestic animals. It is marred by a consider¬ 
able nurnbtu' of misprints whifih necessitated the 
addition of n slip (Hjrrectuig more than fifty oirata. 
One of those is “for Linneas read Linnaes” and on 
rt^fenaiee to the page cited w^e find “Limieos 1858” 
which should, of 00111 * 80 , be “LiimaeuB, 1758” ; more 
care in reading th/.' proof would ha^'o beem well mpaid 
in the result. 

Fungi of South Australia 

The South Australian Bran<;h of the British Science 
(hiild is making a dettuminfHl ofFort to intorprot the 
flora and fauna of the soutliern parts of Australia 
to studentM of biology in that region. It has on one 
hand ihe^ sympathy and active financial support of 
the South Australian Oovomment, and on the other 
hand the authors of a series of liaiKllKjoks, who 
prepare their manuscripts gratuitously. The latost 
volume to be added to this list is the sectmd jiart 
of “Toadstools and Mushrooms and other Larger 
F\ingi of South Australia*’ (Adelaide : CJovt. Pnnt4?r. 
!S8, net. l>i). 177-302. June 1935). Prof. J. B. 
Ololand, who is also chairman of the (^ommitt4»e 
responsible for the handbooks, has written the volume, 
which deals with fjolyporous and coral fungi, with 
jiufif-balls, jelly-like ftmgi, and the larger Ascomycettis 
and Myxomycetes. The volume forms, with Part 1 
(published in June 1934), a complete guide to the 
grOBser fungi of the ama mentioned in the title, and 
it is no fault of the author that the B ymenomyoetes 
ai‘e in great prtjponderance. Ascomj'^ceUw retunvo 
somowliat scant treatment upon five pages, whilst 
Myxomycetes receive slightly loss, but the treatment 
of tho Bosidiomycotos aliould make the volume into 
a mycological classic. Tho classification adopted is 
a combination ( f the systems propounded by Carleton 
Pea and P. Claussen. It is easy to follow, though a 
purely Englis}) n^oder might have pmferred to stx? 
cither the modem thorouglmees and authoritative 
dignity of Koa, or tlie comprehensive welLtriod 
simplicity of Olausson, adopted tliroughout. 

Aims and Methods of Medical Science 

This was the title of the inaugural lecture delivered 
on No\'ember 26 by Prof. John Ryle, the now regius 
professor of physic at Cambridge, and now available 
in attractive book-form (Cambridge Univei'sity Press, 
1936, 2s. net). Prof. Rylo reviews the scope and 
present shortcomings of medical science, and con¬ 
cludes that among tho groat body of prac^titioners 
and laboratory' workers there is too largo a proportion 
whose standards of accuracy are dofoctivo, and whose 
judgment in crippled. Those shortoomingH are 
ascribed to three primary errors : (1) faulty selectian 
of men, or nusdirection of their energies oJUir quali' 


fiotttion j (2) complicated and imm^ldy systems of 
education and examination ; aa<i (3) tho ^road of 
the cult of specialism. Prof. Ryle does not condemn 
specialism as nuch, “for good is|)eolalism is essential 
to all scientific progress” ; but condemns only 
excessive, premature and misdirected speoiahsms for 
the subversive influenc#>s which they have had upon 
medical thought, action and education. In seeking 
a rotned;^', Prof, Ryle reviews some of the recent 
achievements in medicine, and finds that the clinician 
has iuinself experimented, or that there has been 
intimate (jollaboration between experimenter and 
ollnioLan. Obstwation and experiment are both 
essential, but they must go hand in hand. Prof. 
Ryle envisages that in the future the younger men 
will turn more freciuently to the study of problems 
at tho btslside, and that a happier partition of 
problems and a closer collaboration betwoon the 
wards and tho laboratory, Iwtwoen students of 
normal and students of morbid physiology, than 
obtains at present, will play their part. 

Report ol the Rockefeller Foundation 

AotKJKDiNO to the atuiual report which lias recently 
boon published, the Rockofellor Foundation oxixmdod 
12,079,775 dollars during the y*>ar 1934. In public 
health, field researches were undertaken on yellow 
fever, malaria, hookworm tulK^rculosis and 

several other diseases, and tho orgtuiisaiion and 
maiiiionanco of ossontial State and national health 
services in various parts of the world were promoted. 
In the medical scitmeos, many imivorsity do|)artments 
and others reooivod aid for psychiatry, and tho 
Lister Institute funds for tho purchase of an ultm- 
oontrifugo. In the natural sciences, grants were made 
for promoting cxj:>erimcntal biology and genetics, 
physiology and endocrinology. In the stKjial sciencos, 
tho largest grant went to tho Welfare Council of Now 
York City, and several universities, including Oxford, 
and other bodies, received support. In the humanities, 
grants supplementing former assistanoe were made to 
the Bodleian Library and tho Biblioth^ ^uo National? 
in Paris, and the Foundation apjiropriated funds for 
the “Dictionary of American Biography”, tho 
“Historical Dictionary^ of American English”, and 
the “Virginia Historical Index”—works now in 
course of preparation. 

Reports of the Smithsonian Institution, Wa^ington 

The annual reports for 1933 and 1934 of tho 
Smithsonian Institution of Washington, both of 
which have recently been reoeivod, give details of 
tho operations ami expenditures during the sessions 
in question (Superintendent of Documents, Wash¬ 
ington, D.C. I doilar)^ In both volumes, reports are 
given summarising tho year’s activities, finances, 
grants, publications, li^ary, etc. Those are foUowod 
by detailed reports which include those of the Bureau 
of American Ethnology, National Zoological Park, 
Astrophyeioal Observatory, Division of RadiaUoa 
and Organisms, International Catalogue of Soientific 
Literature and the Intemational; Exchange Service. 
The greater port of each volihn© is,^howeveCf used 
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for iho publication of artiolon and addresftes by well- 
known xnon of science, most of which have already 
appeared in previous publications such as PMloitophy, 
Ttdtnoloffy Revww^ Geographical Journal^ Scientific 
Monthly^ Report of tlu^ British Association, Science 
Progress^ Natttbe^ etc. This goiioral appendix of 
weihoboMen lectures, addresses and papers adds 
^oatly to the value of these annual r^ 3 ports. 

The Pacific Science Congres$ 

1"hjb Kept^rt for the year lt>33^ 34 of the National 
Roseanih Council of Japan contains the resolutions 
passed at* the Fifth Pacific Science Congress held in 
V ictoria, BX^ and Vancouver in June 1033. Steps 
wore taken Uj secure more accurate information as 
to th<^ depih, salinity and tomjHjrature of the oooan, 
tJio life conditions of halibut, salmon and whales in 
it and to prevent the discharge of oil from vtsssols 
on it. Plant diaoasos and parasites of the cereal 
crops and timber grown on the (ioasts and mountain 
ranges bordering thorn are to bo studiwl more 
thoroughly, stmospherie circulation is to bo investi¬ 
gated by pilot lailloons, aud the nocoBsity of oorr- 
tiuning magnetic, electric and ocoanograiiliic work 
by mmns of a now non-magriotic* ship to replace the 
lost Oarttegie was eniphasiwcd. Soismological infonna- 
tiou is to bo spread by winiless as soon as it is 
(ivailable. 

Principles of Field Experimentation 

Tiik Kmjiire Fotton (1 rowing Oniioratiou has 
recently issued a volume one Inindrod pages 
entitled *‘Prinoij)los and Piwtico of Field Exijori’ 
mentation”, by J, Winhart and Jh (). Sanders of the 
School of Agricultims CambridgeThis is really the 
tliird oditioii of the \'olumo, the first two, written 
by Engiodow and Yule, having apjKiarod in 19211 and 
1930 roHj>ectivoly. Perhaps the most import.ant 
improvements in method in the lost ton y^atrs are 
the mcognition of the usefulness of the factorial typo 
of design, the confounding of main effects and high 
order interactions, thr3 analysis of covariance ami the 
fruits of many ahidies on sampling tochniquo with 
cereals and root crops, lilxcopt for confounding, 
wliich is conaidorod by the authors to be beyond 
the scope of the book, those topics are dealt with in 
this volume in a very readable manner. The section 
on practice oontams much good advi<fo on the planning 
ond oarrying- 0 !Jt of a field experiment, and ia par¬ 
ticularly welcome in that it answers many of the 
objections which have been raised by the so-called 
^practical* man to modem motho<ls of field ex¬ 
perimentation. 

Statistical Abstract for the British Empire 

Pbobably the most generally useful statistical 
publications issued by H.M. Stationery Office are 
the various Statistical Abstracts, such as the Statistical 
Abstract for tlio United Kingdom, the Abstract of 
Labour Statistics and the Statistical Abstract for 
the British Btnpire* The sixty-fourth number of 
the l^t named has recently been published (H.M. 
Staldcnery Office, 3s, fid.) and contains a great wealth 


of atatistioal information relating to the exports and 
imports of the various Dominions, Colonies and 
Dependencies for each of the ten years 1925^-34. 
It is, however, loss complete than previous issues, 
which also included information relating to finance^ 
production, prices, etc., but it is intend^ to publu»h 
the Abstract in complete form in alternate years. 
Those who have f requent occasion to refer to atatistioal 
data will find this and the other Statistical Al>stracts 
invaluable as a means of obtaining conveniont 
summaries of official statistics drawn from very varied 
Hoiireos. 

Science Abstracts 

The issuo of tJie index |>arts compleb^s voIh. 38 of 
Scifmcc Ab»tract^ for 1935. The physiot volume 
extends to 1,569 315 of which are occupied 

by a detailed subjf'ct iiulcx and key, and a name 
index. The elwtrieal rsiginwring volume has only 
899 pages, 157 of whitth are indox. Botli tire about 
the same size as tVif‘ correspotiduig vf)lumes last year. 
'Die average Jongd^h of an abstraet eofU inues to be 
a little loss than a quart er of a pag<', whicli experience 
s(*eiufl to shoM' is suffi(‘iont to allow an expert to give 
the gist id' a paptT, and allow' a n'julcr to keep 
abrt^asl of re.s(>a,rch w^ork in his ()wm and kiiidiNHl 
fii'ld.s. 

Memorial to X-Ray Workers 

A stont: nioniorial to a liundreil and sixty medical 
men. {)liyHicista, chemists, laboratory workers and 
Tuirsos whoso deaths werij duo to working with 
X-rays, was imvoiled on Af)ril 4 at St. Chxirge’s 
Hospital, Hamburg. countries reprcsontixl on 

the memorial an^ (Jerinany, France, (Jlreat Britain, 
the UniUnl States, Italy, Hungary, Switzerland, 
Austria, Denmark, (Vochoslovakia, Spain, Belgium, 
Finland, Russia and Holland. The British names 
inscribed are R. O. BlackalJ, C, K. (’. Lister, Melville 
H. Walshain, Williams, K. K. Wilson, W. H. 
Fowler, J. 8. Hall-lOd wan Is, J, W. L. Sp«u)ee, K. 
Riddell and W, I. liruce Firie. 

Announcements 

His Majesty tuk Kmc; has boon graciously pleased 
to grant his patrontvgc U) the Iron and Steel Institute, 
The Institute was similarly honoured by the late King 
George and b 3 ' King Edward VII before him, both 
of whom hail previously shown their interest in the 
Institute’s activities by consenting to accept honorary 
membership. His Majesty King Edward VTII was 
also an honorary member until his accession to tho 
throne. 

The Farailay Medal of tlie Institution of Elwitrioal 
Engineers will \>e> presented to 8ir William Bragg at 
the ordinary mcieting of the Institution to be hold on 
Thursday, April 23, at 6 p.m. Tho presentation will 
pri^ede tlie twenty-seventh Kelvin l>cturo, which 
will be delivered by Dr, J. D, Cocken^ft, on ”The 
Transmutations of Matter by High-Energy Particles 
and Radiations”. 
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The following have been elected metnbere of the 
Athenmum under the provisione of Rule II of the 
Club, whitjli empowers the annual election by the 
Committee of a certain number of persons of die- 
tinguished eminonco in science, literature, the arts, 
or for public service ; Mr. Henry Ualfour, curator 
of the Pitt'Rivers Museutn, Oxford, and Dr. W. D, 
Ross, provost of Oriol C<>llege arul Uiiiversity lecturer 
in philosophy, Oxford. 

Thk Riuht Hon. thk Ea»u or Athlonb, Chan¬ 
cellor of the University of Ijondon, will ojM'iii the new 
High Voltagf) Laboratory at Queen Mftry Collo^ge, 
London, on Wednesday, May <i, at 3.30 p.m. 

Dr. J. T. Ihving, le<^tiiror in physiology at the 
School of MedicifK', University of Leetls, has been 
appoint^xl lu'ad of the Physiology Department of the 
Rowott Re.search Institute in siu^eeKsion to Dr, R. C. 
(jJarry, who 1ms ac^oepted the chair of physiology in 
the Univ(*rsity of Kt. Andrews. 

Dr. Antointc R6(xi:RE of Paris, formerly professor 
of clinical medicine in the University of Paris, the 
nristor of rOntgonology, (!elebrat(«l liis eightieth 
birthday on March 17. 

It is announced in Science that Prof. Franx Ihms, 
who haw been j)rof<‘SMor of anthnjpology in Columbia 
University since 1809, will retire on Jnt)e 30 at the 
age of se^'(altv-eight years. 

Mr. C. C. Paterson woH <leliv"(5r the twenty*Kixth 
annual May Le<3ture of the Institute of Metals on 
May 0 at 8 p.m., in the hall tjf the Inst itution of 
Mechanical ICngineers, Storey’s Gate, Wewtminster, 
S.W.l. The subject of the lecture w'ill be : “The 
Escape of Electricity from Metals : its Fraot<ical 
Consequences'’. 

On the occasion of the tw'eaty-fiftli *inniversary of 
the publication of the first edition of Ramon Turro s 
work on “I’he Origins of Knowledgt^”. the Barcelona 
Sociiety of Biolog-v' has offered an intx^mationul prize 
of 2,00(> pesetiiB for the best original aiul unpublishetl 
essa>' containing a critical study of Turro’s scientific 
work. The esway, winch may be in Catalan, Castilian, 
French, English, (lerman or Italian, shoiild bo sent 
to the Secretarj' of the Society, Calle del Carmen 47, 
Barcelona, before May 25. 

The Proceedingti and IWansactions of ike jSou//* 
London Rninmologival and Natural fjiatory Society 
for 1034 35 form a record of a sxiccessful year’s 
activities. In addition to the at^counts of the field 
and other mootings, together with annual rei)orts, 
etc., the journal contains a number of articles written 
by various members of the Sooitjty. These contribu¬ 
tions cover a wido r€Uige of subjects bearing upon 
insect life, and are of interest to the naturalist and 
student alike. The presidential aildroHS, by Mr. T, R. 
Eagles, dealing with the eubjociB of ‘‘Mondelism, 
Mimicry and Colour Conflict’* is also includod in the 
volume. 
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Owing to the present state of world affairs, the 
socond International 0>ngre8B of Mental Hygiene, 
which was to have been held in Paris next July, ha» 
bfjen postponed until July 1937, when an international 
exhibition will be held in Paris. The exact date is 
not yet fixed, but it wiU probably bo July 19 or 26. 

The International Health Division of the Rocke¬ 
feller Foundation wishes to obtain strains of virus 
from different outbreaks of influenza in order to 
compare their immunological properties in a study 
now in progreK.s. Health authorities are requested 
to notify Dr, Johannes H. Bauer, Roekefoller Insti¬ 
tute, York Avenue and 66th Stn^et, Now York. 

The second International Congress of the World 
Fellowship of Faiths will be held in London on July 
3“18. The subject of the Congress will be ‘'World 
Fellowsliif) through Religion". The int(U*national 
president is H.H. The Maharaja Oaekwar of Bannla, 
and the chairman of the British National (\>uncil is 
Sir Francis Yoimghusband. FurtJu’r informatif)n t’ltri 
be obtained from the Organising SocTotary, Mr. 
Arthur Jat^ktnan, 17 Bedford Square, lAJndon, W.C.l. 

The fourth International Congress for Expi^ri- 
mental ('Cytology wdll Ijc held in CojKHiliOgen on 
August 10 15. The Congress will consider tlie follow¬ 
ing subjects ; physical chemistry of the C(>11; histo- 
ohemieal problems and c^ell metabolism ; *.?xperi' 
mental Tnor])hoh)gy ; elec trophy siology of the cell ; 
expf?riniental cell jmthology and biologj^ of irradiation. 
Furtlier information (‘un V)e (»btained from Die 
secretary of tht' Congrf'ss, Dr. Harald Okkels, In- 
stituU^ for Pathological Anatomy. 11 Fnslerik 5* Vej, 
CojM’inhagt'n, Denmark. 

The eiglith Intcmationul Medical Postgraduate 
Congress of the Tomarkin Foundation, Now York, 
which has b**en organised under the auspices of the 
University of Athens in co-opeiation with the GrtKjk 
Ministry of Ht3alth, wdll be held at Athens under the 
presidency of Prof, DTistin, reactor of the University 
of Bniswols, on Heptomber 7*21. Lectums will 
bo doliverwl on cRrdu>-vascular disetwes, surgery, 
tropical medicine and inffH'tious diseOHCK, dermato¬ 
logy, endocrinology and tuberculoHis. During the 
Congress homage will be paid to th<> memory of 
Manson, Ross, Lavemn, Golgi and Marehiafava. 
whose reseai’ches contributed to th<* solution of the 
problem of a successful campaign against malaria. 
A 8i)ecial steamer will leavt> Marseilles for Athens on 
Septf^mber 2 or 3. Further informatioii can lw 3 
obtained from the Tomarkin Foundation, 97 ttio hux 
L aincs, Bnissels. 

Applications are invitf^d for the following appoint¬ 
ments, on or boforci tlic dates mentioned : 

An assistant naturalist in the Fisheries Department 
of the Ministry of Agriculture and Fisheries'--The 
Secretary. 10 Whitehall Place, S.W.l (April 27), 

A chemical assistant in the Public Health Dei.>art- 
ment of the London County Council—^The Clerk iio 
the Council, County Hall, Westminslrer Bridge, S.E.l 
(May 4). ‘ 
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Letters to the Editor 


The Editor does rwt hold' himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected rnmiuscripts 
ifUended for this or any odier part of KATirRE. No notice is taken of anonymous C4)mrnunications. 

Notes on points in some of this week’s lkttehs api*rar on p. (564, 

COHHESPONOKNTS ARK INVITEP TO ATTACH SIMILAR 81 rjHMARIES TO THEIR COMMUNICATIONS. 


Arc Termites Descended from True Cockroaches? 

Many authors have given their opinion tliat thi^ 
termites or whitt? ants are nothing more than socialised 
eockroaches ; but, so far, definite proof to this effect 
has boon entirely lacking. Thti neare.st approatdi to 
any scientific theory of descent is tliat of Oramptou^ 
in which the author concludes that th(' tiOnnittm come 
n(‘arost to cockroachos in thoir inorjjJiology and are 
])robably descended from some very remote ancestor, 
but not from true cockrotiche.s. 



It is universally admitted tliat Mastotermes, tiie 
giant termite of northent Australia, is the most 
archaic type by far within the order. Hence a grave 
difficulty in deriving termites from any other typt^ 
of inaocts has been the peculiar metluKl of fokling 
of the hind wing in Masioterrms (Fig. 2), Alone among 
tormitcfl, tliis genvm ixissasses a definite anal Jobe, 
which Ia not homologous with the anal fan of other 
Orthopteroida, since it is not the complete aual 
folded about a convex groove betwoesn Cut and lA, 


but merely incdiidea tliat portion i>y viun 2A 

and its branches, and folds about a groove (of) lying 
botwf?en lA and 2A. 

The cockroaches, on the other hand, have a oom- 
I)lf‘tf' anal fan wliich folds in the usual Orthopteroid 
manner ; in addition, that portion served by vein 2A 
folds up concertina-wise, and lies like a folded fan 
against vein lA, under the rest of the wing. As it 
is clear that the (cockroach condition is far more 
speiiialised than that of Mastotermes, it would sf-'ein 
impossible to derive the U^nnit<^s from cockroaches. 

A fortunate discovery in tlie rather small cock- 
roatdi fauna of the Kansaa Lower Permian has 
cnaV>led me to solve this problem. Among the mat^irial 
studied. I have found a liindwing of the genus 
Pymoblattina (a true (‘ockroach of the family 
Bjiikiblattinidai) in w'hich tht' anal area is completely 
preservt^ (Fij?. !)• It will be seen at onco fnim 
Figs. I and 2 that, not only is the anal lobe dcvelopt=>d 
and fokitxl exactly as in Mastotermxs, but aliW) a 
close (xjrresjitnulenco exh^ndn to many other details 
of tin* venation. In fact, 1 would go so far as to claim, 
from this (Comparison alone, that Mastotermes, ami 
therefore the whole order IsOpt<^ra, must have botm 
evolved from a form differing very little from the 
genus Pycrvohlattlnu itself. Tlwi cliicf linos of specialisa¬ 
tion by whi<di the Isoptora have? been ovo1v(h1 art' ; 
reduction of the pronotum, lengthening of the wings, 
reduction of the anal an*a of the forewiug. narrowing 
of the l,>asal parts of the wing, and dovi'lopmeiit of 
the Immoral suturfj (Fig. 2, /?u), along which the 
wungs are cast oft‘ whtu) shed. 

Wr now see that it is the cockroaches which have 
gone ahead, since Permian times, in th(' tknxjloprnent 
of th(* mode of hilding of the hind wing, while the 
ternhh's at first Vttiyed pat\ like Mastoternhes, and 
lafisr eliminated the anal lobe entirely. 

K. J. Tjllvard. 

Canlx'rra, 

Australia. 

Feb. 3. 

‘ BuiL JIrwiUj/n WnC Soc.. 18. 85 98 (1923). 


The Oil-Drop Method and the Electronic 
Charge 

For se\^oral years it lias seemf'd to us to Is) of 
mt(iiH'St to repeat the oil-drop nit^thod in order that 
this riKfthod may have an opportunity of contributing 
to the building up of the new value of the electronic 
charge, which is now going on. The only existing 
prototype, the fi^nious oil-drop exjioriments of 
Millikan in 1013 and 1916, seemfl to predict an internal 
oonsistoncy soinowhat lews than that of the new 
spectroscopic X-ray and electron-wave^ methods. 
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The firet Htep in this direction was taken by Kellstroin* 
when he re-mcaeured the value of the viscosity of 
air (tj), which is fundamental for this method. 

Wo have now hod the opjwrtunity of j>erforming 
some preliminary investigations by tho oil-drop 
method. Wo wish to point out that the variations 
in velocity of the drops between the condenser plates 
are real, and then^fore long series of observations are 
necessary to get the moan value free from influonce 
of the Brownian motion. During tliis time it is 
nooossary that the conditions should be as constant 
as pK)BsibIe. that is, the evaporation of the drops mnst 
be rt^duced to a minimum. For this purpose we huv'o 
used Apiezon B oil with very gootl veauUs, 

In order to make tho extrapolation for the [ri ] 

J}T 

diagram as srimll as possible (the corivetion amounts 
to about 10 per cent in r for 1 atm.), it is of advantage 
to jRU‘fomi measuremeuts also at pressurcis greater 
than 1 atm. C’onsequently tho small preliminary 
apparatus was constructed for higher pressures. The 
measuring procedure*--—we iiavo made observations 
up tu 16 atm,—involves no dilficulties. However, 
tho resulting Ci*/®-vJilu<>s show’ed a romarkablt^ 
decrease from the straight line tiv^en at 6 atm., due 
to tli(5 increasing valuer of t) with imTCJising prt^ssuros®. 
There are two ways of making the higlier pressures 
useful for the method : first, to measure tj at those 
pn^ssuros with th(j usual iriethods, and secondly, to 
IKirforrn the measirn'ments W'ith oil-drops of diiT('r(5nt 
radii at a numlier of different cf>ust»uit jiressures, 
each pressure giving a straight liras and then apply 
an empirical procedure of a similar <*harariter to that, 
used for the corn'otion duo t/<> the invalidity of 
Kt<ikes’8 law. Perhaps this may bo also a mctViod of 
determining the relative incrensi? of t] at liighor 
prosaurcs. 

To show^ the possibilities of tlie ajtparatus. the 
following im'liminary results may bo of interest. 
Tliesc iTK^ludo all the nine drops taken at 1 atm. 
Dp to 260 \N,doeity observations during a pi^riotl of 
3 hours have been taken on one drop. 


r (cm.Hff, 0“’) j 

1 1 

pr 1 


<f X 10*® 

76-V* 

72-73 ! 

63-66 

4-760 

76-U 

78-28 1 

68-75 

747 

75 -92 

87 -01 ! 

64-10 

748 

7(i'89 

87 -66 

64-23 

761 

76-93 

06 -27 1 

64-67 

764 

75-82 

i U)5-08 1 

64-86 

768 ! 

76-84 

126-63 

65 -68 

762 1 

76-89 

1 133-14 1 

66-07 

778 ! 

76 93 

158-(Ki 1 

66-66 

_j 



Meau 

1 4-7677 j 


Averajp! deviation from tlift mean 0 008 (2/a of that of MUllkan. 
1016), f In onmputcd lu tlm iwual manner with ««4-80xl«'“. ami 
«!»'• with r )0 - 1182-270-40a (23-0)] XIU*' O.Q.H. unite, c«» 000 x 
lO'* om./siM;., (^-=981 9 o.u. 8 . unite. The IcJWt oguare method give* 
6 ••0*000609, whicli itt usetl for the valuoR of * in the last coluian. 

Condenser plates, diameter, r> cm.; dUtanee. 0-3787 cm. lltetance 
of fall, 0‘26&97 cm. iHmslty of oil, 0-8688 gm./cm. Times of fall, 
7—83 flee, NmnlMir of dinrdcs, 2 - 9. Voltage about 760 volte. 

The voltage (in international volts) was measured 
with a Wolff 6-decado oompensatiug apparatus 
against a Standard Weston Coll which has been 
controlled for several years. The time observations 
were rna.<le by means of a 0‘01 sec. stop-watch 
calibrated against a standard pendulum clock. 
Keduced to c 2*9979 x 10 ^® cm./sec. and abs. volts, 
tlie resulting value of e comes out as 4*752 x 
abs. K.s.xr. With Kellstrdm’s new value of y) 

e 4*800 X lO"*® abs. n.s.iT., 


in very good agreement with the spectroscopic values. 
As the errors in the constants used (eJncept for >)) 
arc small ndative to the average deviation from tho 
mean (see table) the latter may be ooiisi4ered a 
true measure of the accuracy, 

Furtlier refinements of the apparatus are in pro¬ 
gress and a detailed re|X)rt will be given lutf>r. Our 
thanks arc duo to Ina Wcnncrlof-IWicklin, who has 
carried out the oil density measurements. 

Erik B.XcKtiN. 

Harald Flemthero. 

Phy.sics Laboratory, 

I ini versify, 

Uppsiila. 

Feb. 29. 

* Sten von Kriciien, UpfNwla UnW. Antkr., 14 (1935). 

" Gunnar Kpllatrhm, Natukm. 136, 082 (19351. 

=• Wien, Hanns, “Hamlb. Exp. Rhytt.*'. |V, 4, 52,3 (1932), 


Electrical Evidence on Calcite Imperfection 

In vimv of tho rf^cent letter of concluding 

that tho one remaining largo discrtripanoy in tho 
values of the fundamental jjfiysical constants is 
traceable to either goornotrical irnjierftHttion in cuilcite 
or an error in Bohr's formula for the Rydberg con- 
Ktont, all evidorufe (d* iTnjxiife.'tion in calcite l8 8U>ino9 
highly important. 

Hueh evidence i.s prov^idtni by the work of i/ofTf^^ and 
liw associates on electrical ci>nductiori in (calcite**®. 
They found that there is gradually built up a very 
large polarisation voltages duo to a space charge 
concentrated in a layer of the crystal tluin 1 g 
thick adjacent to tho eatluxie. Outside this region 
the fi-old strength remains uniform and relatively very 
low. Joff6 argiitxl that this indioaU^ a depletion of 
charge carriers at thti cathode, and that they mast 
therefore be negative. At somewhat higher te^mpera- 
turt^s actual transport number meosimmcnts show 
that the whole of the ciirr<*nt is carried by calcium 
ions. 

Joff6 supposed that the negative charge carriers 
responsible for conducition at low temperatures wore 
imimriiit^s. This change of mechanism is improbable, 
since the tomi>erature variation of conductivity of 
caloito follows tho normal law (log o -- -- AjT ^ B) 
with the slope characteristic of electrolytic conduction 
in hoteropolor crystals**®. It is more in liarmony with 
the experimental results and with modtwn views on 
the structure of solids to suppose that these negative 
charge carriers are cation absences, lattice positions 
which should be but are not occupied by Ca + ions. 
These migratt> by receiving neighbouring Ca ^ ions, 
more frequently from tho anode side tlian any other. 
It is almost inevitably easier for this to happen than 
for on ion foreign to the lattice to thread its way 
through where there is no room for it: caloiUi shows 
none of the properties of electronic conduction. 
There must bo an equal number of anion absences, 
which are not mobile. 

On this view, the depletion of charge carriers at the 
cathode becomes an approach to ocxnipation of all 
available cation positions : alternatively stateid, a 
removal of most of the mobile cation absences. They 
are not necessarily all equally mobile} on tto 
contrary, anion absences will attract thm, and it 
will require conaiderable 3nergy to dissociate ^ 
adjacent pair of oppositely cha^^ absencos. Both 
the concentration and mutual distribution of altion 
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ifcb^concciys will be imj>ort«nt in cletormining behaviour : 
both are probably froqsen-in oc}uilibria diaracteristic 
of some higher temperaturt>, Thus varknis samples 
may have verj- difforeat propertie'B dejHinclirig on past 
thormaJ history. 

It is possible to caUnilate a iowt^r limit to the 
concentration of abseno<?s in calotte from the figuroe 
given by Joffd, There ih a potential distribution in 
tho polarisation layer Mccordirig to the law : 

V -- \\e-^liK 

Hence tlio space charge density is 
c ..T/n 

Tho value of D remains constant for a given 
s]>)oimen at about 4 x cm. up to a polarisation 
potential To ef about 2,000 volts. The, nmxirnum 
Mptwe chargi* density is then : 

cT 

^ (^'3 X 2 X 10 '»)/{47t X 4* X 300)ic.H.i;./cm.-‘’ 
«= 2*75 X 10* fi.s.u./cm.* 

2*88 X 10’* ("a ^ ions/ern.* 

Siiico there should Im abotit 1*(14 x 10** molecules 
per cm.* in a perfect crystal of caloitc^ this indicates 
a deficittnoy of 0*018 |>er cent. This refers to mobile 
abscncos only, and is a lower limit. Polarisation 
potentials of mon> than 7,000 volts have boon 
observed, though with somewhat incroascxl valuen 
of D. Even so, this is six times H<'«rdcnV probable 
error for the density of calcitti*, and 1*7 times the 
probable error of the 'grating value’ of r, though 
only 4 pcsr cent of the major diseropaney in r-vahiOH. 
Henoe it appears that this tyjie of' impufeotioii in 
calolto, estimated as a lower limit, introduceis a 
signifiGant correction in tho detonnination of the 
chaigo of the electron, but it only incroasos tho maj<jr 
discrepancy, 

F. C, Frank,. 

Kngiuoering Laboratory, 

Oxford. 

Feb. 11. 

*a. T. BSrgP, NaTiTRK. 1*7, 1«7 1, 

•X. t\ "Tho Physloa of OryaUla" (10aS). 

» A. r. Ann. Pkvtik (4), 7*, 47rt (1928). 

* B, Uadileii, JSrveitnifse der SitxtJeitn *, Kt4 

(1924). 

*J. A. Beardeu. PAys. Itav., 88. 20H9 (1981). 


Use of a Geiger-Miiller Counter for the Study of 
the Diffraction of X-Rays by a Gas 
PaoTOOBAPHio r^ords of X-rays diffr*K}t(Mi by a 
gas poquire long times of exposure, ThU feature? 
suggestB the interest of replacing the photographic 
plate by a Geigor-MUllor counter. 

W© have miooooded in determining the diffraction 
curve of molybdenum Kot rays by g»weou8 carlwn 
tetmobloride with tho some precision os with a photo¬ 
graphic method. The radiation (50 kilovolts, 20 
mifliampew) was Altered through a 0*2 mm. thick 
plate of aufoonium. In these oiit!um8tanct>fl, it was 
practically uoonoohromatic, as has been shown lately 
in Ihis laboratory by J; Picard. Relative intensities 
were detennmod from the measurements of times 
nooea8ary for the production of a constant number 
(500) of disdiargoB in tlio counter (Fig. 1). Bpecial 


caro was taken during the measurements in order 
to avoid inAUenoos of slow variations in the apparatus 
used. The angles of diffraction corresponding to 
maxima and minima of intensities as well os to 
inflection points arc given in the accompanying table, 
together with the Cl—Cl distances deduced Ar<>m 
these measurements. ^ 



Fio. 1. 

As may be sc(?n, the agreement between the moan 
value 2*83 A. and that (2*85 A.) found by Dogord, 
Pj<5rani and van dor Grinton* is very satisfactory. 



Anales 

CJ— 

tii^tancea 

\Ht IIIAXlUiUm 

Itt" 10' 

21* 10' 

2-90 A. 

luilt?ctiiiii j)olnt 

2 82 A. 

2nd mtulmum 

25* 60' 

2'82 A. 

InlitwUon point 

28* 60' 

2 T8 A. 

2nU inAximum 

ai* 00' 

2-84 A. 

1 

Mean value 

2*H3 A. 


A na>ro detailed account of this research is to }>e 
publislied later. AVo wish to thank Prof, P. Debye, 
under whoso direction this work was carried out. 

W. VAN DEtt GniN'rBK. 

H. Beasseub. 

Laboratoirc du Ft>ndH Franequi 1934 -1935, 

Ilniversit,© do Li6ge. 

* C. DtigarJ, J. Cirranl aiul W’. vhh dnr Orinton, NATtxB. 186, 142 
(Um). 


Orientation in Pcritcccic Structures 

Pehliminaey results from an X-ray study of the 
peritectic reaction a + liquid in tho Cu-Zn system 
prove that the orientations asfltirrHvi by tho ^-phase 
are definitely rolatwl to the orientation of tho a-phase. 
Sp<^imens suitable for accurate orientation studies 
(by rmmns of back-reflection Laue patterns) were 
prepared by solidifying a pure p-alloy (52 per cant 
copper) under a uniform temperature gradient, and 
seeding the crystallisation with a copper single 
crystal. The resulting specimens then cuiiKist (in 
order, from bottom to top) of (o) copper crystal a©^, 
(6) priinory crystallised a-phaso ha\ing the some 
orientation as tho cop}>er seed, (c) large p-grains 
(2-5 mm.), the nuclei of which originated in tho 
peripictic reaction aH liquid-^p ; these p-grains have 
a narrow rim of segregated a-phase. This sequence 
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of iiryMtaliination is made possible^ as was expected, 
by the dift'usion of copper into the liquid p-brass 
iidjacent to the solid copper crystal. 

The orientation of the individual oopjwr and 
P-brais« crystals was dotf3rmined by means of the 
back-reflection Laue X-ray method, with an accuracy 
of or better. To date, only two (of twenty) 

p-brasH crystals have btH?n found with a ndationship 
accurate to within : 

(1 parallel to (111) cupix^r /1 v 

[ 1 iO]/i .. [112] roppor 

The orientations of all the p-brass crystals approxi¬ 
mated to this rolationship within a few dep;rees. The 
average deviation was about 3’’. Tt is worthy of note 
that although an approxiniat,L‘ x p relationship 
exist, the relationship is never exact. Possibly the 
matching of atomic planes and atom dirwtioiis in 
those planes is not the gov'orniug factor which 
determines tJie orientations assumed by tlie p-jihase. 

Ui'lationshi}) (I) is the sam(' as that dett^rmined by 
Nishiyama' and Wossia'inium* for the decomposition 
of Fe-Ni austenite. 

AlI>EV R. (iHENTINflKn. 

laboratory of X-Ray Metallograph>-, 

(d'udnate School of Kngineering. 

Harvard l.'niversity, 

(’imibridge, Mass. 

Feb. I. 

^ Sri. Hep. T6hu1ni fmp. Vnh.. Iv. 23, AH7 (Lft34}. 

* Wi«. KaUer^Wm.^lntL HumSomh., 17, 149 (1935), 


Sign of the Magnetic Moment of the Proton and 
of the Deuteron 

Thk exjwrimente of Stem, Kstermann and Friacli, 
whicli were later corroborated by uh, show that the 
magnetic moment of tiie pn.iton is about thi-cf' 
nuclear magnetrons. This largo value indicates that 
the ihtxiry wliich accounted for the electron moment 
will not suffice for the proton. Further, it is well 
known that deflection experiments art^ incafjablc of 
givdng an indication of the stgii of thtj nuch^r 
inomi'nt. In the absence of a quantitative tlieory, 
this ]>roperty of the proton and of the deut<3ron 
therefore becomes a matter of assumption. 

We have siu^(;eoded in devdsing a method c)f making 
this obrt('rvatioh of the sign which involves the ijho of 
non-adiabatic tranaitioits in a weak rotating magnetic 
fifdd ; A i>eam of uoutral hydrogen (dentoriurn) 
atoms is first defl€»ctwl in a weak irihomogeneous 
magnetic Ih^ld and then in a strong inlioraogt^eous 
field arrungtHl to produce deflc'ctions in the opfiosite 
direction. For suitable values of the first field, it is 
then possible to focus atoms of all velocities in a 
given magnetic level on the slit of tho SU^m-Pirani 
det<3cior. Tn a magnetically shielded region botwwn 
the two fields is placet! a set of win^s carrying (iurr^mt 
wliich pro(!uce w^eak, rapidly varying magnetic fields 
to induce non-a<iiabatic transitions between the 
difffjrcnt magnetic levels. A movable selector slit 
allows one to sort out the atoms of positive overall 
moment from those with negative overall moment 
which have the same magnitude. On examining tho 
moments from tho two m levels of hydrogen, it 
was foimd that the atoms in tho state with negative 
overall moment werts callable of making the transi¬ 
tions, but those wdtli positive overall moment wen? 
not. uSince no transitions between the and 


F^O levels are produced with the method, the 
state with positive overall moment has F 0 ; th© 
hyperfine structure muJtiplot is normal, and the 
magnetic moment of tho proton is positive. Similar 
eXfMsrimonts with deuterium show that the deuteron 
xnoraont is also jiositive. 

Full details will apjicar elsewhere. 

J. M. 11. Kkixogo. 

I. I. Habz. 

J. R. Zaoharias. 

Dept, of PhysicK, 

(V)lumbia University, 

New York City. 


The New Electrodynamics and the Fine Structure 
Constant 

Tuk new (d(‘ctrod>Tiamics put fetrward by M. Born^ 
ciiaiiges the form of Maxwell’s ei^juations. The 
<juestioii arises, wliether this generaUsatKui is the 
only one which giv<'s a finite mOKs for au elemtmtary 
])article and become.s, for W(^ fields, tlie Maxwellian 
equations. 

Starting from a now fonn of tie* \ariatit)mil 
principle®, it is possible to show that, by accepting 
quit <3 obv'iouH assumptions, there exists a group of 
action functions, depending on a jiarameter, .say p, 
which lewis for every (i > P to a Unitarian lleUi 
theory, fulfilling botfi the conditions ; that is, 
giving fiiijtent*HS of energy and Maxw-^ell’s equRtionJit 
a.s a limiting ijase. BornV action function corresponds 
to p 1. 'I’ln* choice between all the different 
thtwiries can be made only by applying criterions- 
arising from tho further development of the theory. 
A very simple thfjory corresponds to the limiting 
case p -- 0. The l.«Hgrangian takes in this case the 
form (for the sake of simplicity we assume that L 
is dopeiidtHit only on F) : 


L log (1 4 F) - i log (I + if® . i?*) . . . . (1> 

(Calculating tlui mass jn of an elementary particle, 
wo find in natural units (in whicli r I. c - 1, 
6 — absolute field - 1) : 

m - X l-23ttl .... (2) 


slightly different from the valia? 1-2361 obtained in 
Born’s theory. 

Hoisenborg atid Euler and KockcP haxe shown 
that tho scattering of light hy light can lx* expressed 
as a result of non-linear cor me ti on terms to Maxwell V 
equation, oorrt'Sjwnding to a Lagi*angian (still in 
natural units) : 


L - i (5* ... F«) _ 


1 1 I 

WOtt wP a 


{H^ F*)® 4 . . . (3> 


a being the fiiu^ structure constant. Putting in (3) 
tho value (2) for tn and comparing it with tho 
Lagrtingian (1) 

- i (B* - F*) - i (.«• ^ F . - . , 

we can calculatt^ 1/ot, and find 1/at - 130, which is 
close to 137, whoreas Bom’s theory gives 1/a 62, 

L, INTEX.D. 

University, Lw6w. 

Feb. 18. 


*M. Bom, Pfw. itiy. Htfc.t A, 143 (193*); M. Bam wul h, laAftkl, 
PfW.. Aotf, Hoc., A, 425 (1934). 

• C«sw. PAii. Hoc. (In Uw tgiSm). 

• HelH^nbt^mand Bttter. X, PM., 93, 714 (1933); liiali‘r mi K<Mlt3t 

SB. 243 (1936). 
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Z>eviations from the Maxwell Equations resulting 
from the Theory of the Positron 

la* Hpite of its well-known ixiconsistencios, Dirao^s 
theoty of the positron enables one to calculate some 
physioal processes in an unambiguous way; for 
example, pair creation by photons or by charged 
fiatlioliM. Another consequence of this theory, which 
results from it unambiguously, is the coherent 
scattering of light by eieotroHtatic fields. It in easily 
shown that in the latb^r problem no divergencies 
occur. The calculation of the polarizability of the 
vaoiium or of scattering of light by light, however, 
leads to divorginit series. To avoid this, l^irac anti 
Heisenberg^ suggestexl a oonvontion which allows 
these infinite expressions to be subtroctiHl. 

Owing to the arbitrariness of this formalism, its 
^piantitative results are ojxn to doubt. Among these 
results are the non-linear additional terms to the 
Maxwell eejuatious derivtxl by Euler aiul Kockel*. 
They describe the behaviour of an c'leotrfjmugiu^tie 
field containing only fro(|ueacit^ They 

may b(-' expressed by an H<l<lition i-o the Lagrangian L 
which for small fiidd-strtnigthK has form : 

L - I (/?«. «*)+ [«(*'* + - i 

being the elect rits B the magnetic fi(^I<i strenglb. 
This follows directly from relalivistic irivarianect, 
leaving only the values of the (Hirmtauts a and 
uudetermiiuMl. With the convention itioutioned 
nhov^), these are found to he a “ l/JV0h7r®,{i *= 7/3(H>7 t'^. 

We have suf^^eethHl in deriving the <ronatantH a and 
fi without making use of the subtractjori tionventiou 
of Dinuj and Hensenberg. As nnuitionc'd above, the 
s(iatt(5ring of light by electrostatic fields can Iw 
calculattHl without haviug to deal with divergent 
<’xpressions. We have done this for fields satisfying 
the condition 

I grad E \ < I fc’ I • 

The cross-soction for light w ith frequencies Av <t. me* 
is of the order of niagnttud(» : 

^ \he/ \ nvc* / rnc* 

where W is the total energy of the scattering field. 
The exact expression depetids on the angles between 
the light vectors and the soatttjring electric field. As 
this scattering process can be considered os a con¬ 
sequence of non-limw fhdd equations, it can also 
bo calculated by moans of the Ivagrangiau (1). 

By comparing the fonnor result with the expression 
derived from the Lagrangian, thf> constants a and fJ 
are coinpleUdy determined and one gets the same 
valiums oa derived with Heisonbfirg's convention. Thus 
all the results following from the non-linearity of 
Maxwell equations, for example, the cross-section for 
Hoattering of light by light oe found by Eult^r and 
Kookel, seem to be of the same trustworthiness os 
the croBS-Heotion for pair pniduotion derived by 
Bethe and Heitlor. 

The extension of this calculation to tlie scattering 
by the nuclear Coulomb field is in progress. 

N. Kemmijr. 

V, Wbibskopf, 

PhyaiciU Institutes of the University 
and the Eidg. Technisohe Hochschulc, 

Zurich. 

Feb. 12, 

, * 1*. A. M. IHzm, Pr«. omh, PAtf. Soc., SO, 160 (19S4), W. Hoteen- 
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Pre-Gibbs Adsorption by Surface Rearrangement 

It has boon on unresolved paradox^ that for many 
solutions such os soap the surface tension is only a- 
fraction of that of water, and yet the Gibbs theorem 
strictly requires that in tho neighl>ourhood of the 
surface there should be proportionately more wab r 
than in tho bulk of the solution. When the solution 
is thoroughly mixed and uniform right up to the 
surface (dynamic surface tension), tho surface tension) 
is jiractically the same as that of water. After a few 
thousandths of a second, the surface tension is very 
gr<jatly lowered, in spitt3 of tho accumulation of more 
wab^r in the surface dtjmandtHi by Gibbs. 

It may therefore bo suggtjsted that tho surface 
tension is ioworf^d, not merely by orientation of 
dissolved molecules which originally chanced to be 
exjH>sod on the stirfaco, but also that there is an inter- 
changt^ of positions bt^tweon moloculea of solut-e and 
solvent within a few^ molecular diameters of the sur¬ 
face. Thus a solution might almost immediately bo 
Xiartiiiily covered by a layer of solute exposing only 
hydrocarbon groui:)s and overlying another layer that 
would Isj mainly w^utfa*. I'omplote coverage could 
lowt'r the surface t/<*nsiou >)y more than 30 d,\nu\s, os 
shown by the Pock<4s-Langmnir-AdaTn trough with 
oleic acid on j)iire water. This would also account 
for the obs<^rvatioTi that oleic acid W'ill not spread 
on the surface of a soap solution, altlunigh it does so 
irnmediattdy tipon w'atcr and upen solutions of most 
aubstan<!<^s. 

The coiict'ption of j^re-Gibbs adsorption by surface 
rearrangement arises primarily from a morion of studiw 
by my <u>llaborators, Drs. 'f. F. Ford, J). A. Wilson 
and Mr. G. F. Mills, using solutions of substances 
such as phnnol, caj)ryli<j acid, and es]>ecially hydro- 
cinnamic acid. 

T'ht^ surl'atM' tension of a solution of the latter con¬ 
taining 1*5 gm. per litre is almost instantanooiisly 
lowt'red by at least U) dynes, but the microtoino 
method shows that tht^ Gibi>s adsorption is negligible, 
the average composition of the surface sandwich 
layers Ixung still that of the whole solution. The Gibbs 
a<isoi*ption reepurcs many (12) ho\irs to rise to its 
approximately ooin}>lete vahie. Again, an insoluble 
Hul)«tanoe spreads on these fnvshly swept solutions 
almost as freely as on water ; whereas, afkir Gibbs’' 
adsorj)tion oc<airs, spreading is slow" and difficult.. 
Further evitleiico is obtaine<i from the surfa(^e Ijension 
of freshly sw^ept surfaces and of samples from the 
same container poured from undomcath the surface, 
from a nivci'aoc that has lx?en allowed to stand, and 
from a frothed surface. Our conception, together 
with tho obsorvation that tho Gibbs layer is rela- 
tiv^fdy slowly soluble, would ex}3l(un tlie fact that a 
moving bubble may yield reproducible values for 
ad.sorption whif!h range from many times smaller to 
many times larger than Gibl>s. 

Jasies W . McBain. 

Stanford University, 

(yalifomia, 

* ,T. W. McBftln ttHd ]). A, Wlkon, Amsr. Chew. Soc., 68. 379- 
<193«). 


Adsorption of Nitrogen on Tungsten 
Ijf a recent paperb it has been shown that it is 
(x>s8iblc to study tho adsorption of hydrogen and 
oxygen on a timgsten wire and to measure the heat 
evolvt^d and the amount of gas adsorbed. Experi¬ 
ments have now been carried out with similar apparatus 
using nitrogen, and they Imve shown that, if km 
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nitropfen than is sufficient to cover the bare wire U 
aclinitto<l. the of this nitrogen is rapidly 

adsorbed on the wire, tliat is, the residual pressure 
is negligible. The behaviour of nitrogen is thus 
similar to that of hydrogen. The adsorption of the 
whole ^iharge shows definitely that the effects ob- 
st?rved cannot be due to impurities of, lor example, 
oxygtui in the nitrogen. I'he exjHsrimonts wore 
carried out at room temperature. 

In previous work on the adsorption of nitrogtin on 
tungsten, no evidence for this tyjx' of adsoqjtion has 
berm found, but, as in th<? cost^ of hydrogen, only a 
slow (activated) adsorption. In view of the present 
results, this failure must la? taken as being due to 
the pros<mce of adsorbed films of impurities on the 
tungsten. The thermionit; method lias also failtxl to 
detect the tulsorption of' nitrogen* on tungsten, pre¬ 
sumably owing to the high temjwatiires necessary 
to obtain appn^ciable emission. 

The jirofierties of the nitrogen film are being studied 
in detail and the rt*sults will be published in duo 
course. 

J. K. Roberts. 

Department of Colloid Sfiicnce, 

University of Cambridge. 

March 21. 

* Roberts, Proc. Bop. Sod., A, 16S, 44o (1036). 

* l.anginulr, /*A|iW. Bev., 87, UMKt (1931). 


Preparation of Stereoscopic Red-Green Wall-Diagrams 

I fiupposK that, during the courao of teaching 
most science 'subjects, there are occasions when 
students would l:>e able to visualist^ more ijuickly what 
the lecturer is trying to describe if they could be 
shown the object in thrw dimensions. Wall-diagrams 
of the stereogram type and models ar(^ all right as 
far as they go, but they cannot show the relations 
of internal structures as well os they would if they 
wore stereoscopic and completely transparent. So 
far as I know, the uao of stereoscopic red-green wall- 
diagrams is rarely resorted to, yet they are extremely 
efficient and, within limits, are not difficult to produce. 
The details of the method I have found satisfactory 
are those : 

Fii*st of all the necessary plans and elevations are 
prepared to some definite scale and from these a 
l>erspeotive drawing is made. Tlie angle of view 
clioson do]H>iKls, of course, upon the shape of the 
object but as, for purposes of accuracy, the larger 
the drawing is the better, and as an exaggerated 
perspective is to be avoided, the principal vanishing 
points should not be more than about 40° and 50° 
to the principal visual ray. As two drawings have 
to be made with the same vanishing and measuring 
]jointH, the most convenient method is to have a 
sheet of paper filling the board and marked with the 
ho^i^on line, ground line, principal visual ray, and 
vanishing and rntiasuring points. On this is fixed, 
over the appropriate area, a smaller shoot of paper 
upon which tlui parts of the above lines and Uiose 
points within its &nm are traced. The first drawing, 
marked ‘left’, is then mode (Fig. 1) and finished off 
in Indian ink or process black. The horizon line 
must also be inked. 

The greater dimension of the drawing is then 
measured and the magnification, to enlarge it to fill 
adequately tlio sheet to bo used in making the wall- 
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diagrarUf estimated. Two and a half inehes (the 
normal inter-pupillary distanoo) is then divided by 
this magnification factor and the dividend is the 
actual distance) which tlu^ nearest point of the object 
must b#j moved to the left in making the second 
drawing. (It simplifies the technique a little if this 
point is on the picture plane.) It does not matter 
if, for the sake of getting a convenient length to 
measure, rather more than 2*5 in. is taken : up to a 
point suoli an alteration will only enhanoo the stereo¬ 
scopic effect. 

The first small shoot is removed and the second 
drawing is made on another one with tlie nearest 
fioint of the object in its now place, inktd in and 
marked ‘right'. Those two drawings are then 
successively photographed and their negatives |irO' 
jeot^id oti to ih€> diagram shoot, cai’c being taken not 
to make any camera or projector (uijustmonts 
between the exposures and to use sufficiently good 
lonse^H to av'oid spherical aberration, Thort> will be 
a difference in the actual width of the two drawings, 
but any modification thus introduced in the final 
magnification is innnatorial. These photA>graphic and 
projection stages have to be introduced into the 
proc<M»s as tlie making of a jMjrspective drawing of 
adequate size by the direct method is impracticable. 



If tlio left eye of the spectacles to be used is red, 
the bright lines of the left negative are lightly 
register^ on the paper with a green pencil, 
horizon lino is also marked, but only at the edge. 
The ri^ht negative is then substitute, its horizon 
line adjusted to that marked on the shoot cmd the 
position of the nearest i>oint of the object decided 
upon. If it is placed upon the same spot as that of 
the first drawing, the object will appear juat behind 
the paper. If, however, it is placed 2-5 in, to the 
left, the object, a perfect ghost, will appear half¬ 
way between the observer and the paper. This oan 
be helpful to the student as, standing 8-10 ft. away 
from the dii^am, he can with a pointer actually 
follow the solid shape and is only worried because 
the pointer has the curious habit of hiding edges 
behind which it obviously lies 1 A greater divergetMJO 
than 2*6 in. should not bo employed owing to the 
difficulty of diesooiating eye-accommodation fkom 
eye-convergence, which is introduced. For ordinary 
use in the lecture theatre, a diagram with the nearest 
points of tlxe two drawings coincident is perhaps the 
most satisfactory as the object then ap|>0ars fuO 
size. 

After the second ixegativo lias been registered with 
a red petioil, the diagram is inked, using vety broad 
nibs, such as Mitchell’s Pedigree Hotmd*Hand No. L 
The inks Jt have need have made llrom Piaaty|>e 
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Com^meiLtary Bed and Graaii D, but they and their 
dilation depend upon the paper and the gpeotacles 
being used. The kind of epectacles we have are of 
cardboard with oolluioid eyee costing four shillings 
a doaen, so the outlay even for a large class is not 
serious. Having found the right strength of ink. 
use the green first, as the red has a tendent^y to mn 
along the wet green lines if they are used in the 
reverse order. 

It improves the gemsral appearance and ease of 
interprotation of the diagrams if the near edges ar<i 
made at least twice as wide as those at the back (the 
others very roughly in proportion) and if the parts 
JUH^ing special emphasis are cross-hatched. By the 
latter means part-s are given a solidity which, however, 
is translucent and so the relation of internal struotiiros 
to the parts in front and l>ehind them is easily 
appreciated. 

Those wall-diagrams are fK^rfoetJy satml'actory even 
whtm viewed from a fair distiince or from the side. 
Their only disadvantage compared with the ordinary 
kind Is that the lecturer cannot sucoessfuUy point to 
any part (except the nearest iR>int when they are 
drawn coincident) as the apparent ^xisition varies 
with the view-point. This, however, is more than 
comyKinHateii for by the (mse with which the sliape is 
seen and can be described and, anyhow, tho parts 
can easily be lettered. 

To anyone familiar with perspective drawing 
teclmique the production of those wall-diagrams is 
not difficult unifies there are many curved surfaces 
to bo repmsonted. These can only be reproduced by 
drawing their linos of curvature, tho projection of 
which is a laborious task. In many instances, how¬ 
ever, such a task can l>o avoided by substituting 
polyhedral surfaces for the curved ones. I have, 
for example, made a pair of diagrams to show tlm 
invagination of the optic vesicle to explain the reason 
for tile appearance of the choroid fissim?, the relation 
of the retinal and pigment layers, etc;., with this 
modification, and it is quite satisfactory. 

In the above account 1 hopt) 1 have omitted no 
important detail of the methcHi, but, if any reader 
bos any question to ask, 1 sliall be happy to try to 
orwwer it. 

(h L. Pttrsbr. 

University, 

Aberdeen. 


Shadows of the Retinal Blood-Vessels seen by 
Monochromatic Light 

It is well known that the shadows of the retinal 
blood-vessels may be seen if a pinhole is held in 
front of the ey^ near to the anterior focus and 
moved from side to side* They are also sometimes 
seen in a; microscope field,, though they disapptw 
if eye is held etiU and ooinfortably adapted. 
Diiriug some observation^ with a monochromator, I 
noticed that the patterns could easily be seen in the 
field when blue light was luied, but that they could 
not be seen at aU with green light. .JSirther experi- 
menttt, with about ten observers, showed that most 
people, oobld see the pottems easily with light of 
>.4078 Olid X 4858 (violet and blue), much less easily 
with of X 4916 (blue-green) and not at all in 
the miigo X ftOOO-X 6000 (green and yellow). They 
ooutd he seen again in the red, but not nearly so 
©asiljr gB in the blue and violet. By removing tlie 


prism and substituting a plane mirror, so aa to retain 
the same geometrical arrangement, I found that they 
could be seen with white light. Dilution of the blue 
with a little green made the patterns much less 
clear. 

On examining the pinhole effect with, mono¬ 
chromatic light, I found that the patterns could’be 
seen by any colour if the pinhole was moved rapidly, 
but only by blue light if it was moved very slowly. 
Tho effect depends on so many factors that it is not 
[)osBib]e to give any quantitative data, but the 
minimum spe^ for green appeared to l>e about five 
times os grmt as that for blue light. The patterns 
were mows easily seen with strong light than 
with weak, up to the limit of comfortable illumi¬ 
nation. 

It is usual to explain the fact that these patterns 
are not seen in ordinary vision by assuming that the 
eye has some compensatory mechanism for ignoring 
them. Thus the re<^eiJtors on which the shadows 
normally fall may become hypersensitive, so that 
they give a full reft]:)onHe when stimulated by the 
small amount of light passing tlirough tho vessels. 
They ar<^ seen in tho pinhole experiment because the 
retina is illumiTiat^Mi by fairly narrow pencils of light. 
When the pinliole is moved, the direction of illumina¬ 
tion changes and the shadow moves from one set of 
receptors tij another so rapidly that the compensation 
is defeated. In the micros<iOpe field the effect is pro- 
du<;cd by flickering of tho eye when it is not comfort¬ 
ably adapted. Jn seeking to apply this explanation 
to the (^xperiments with monochromatic light, we 
may liott? that the <'ffcct is supposed to depend on 
the ratt^ at whicli the adaptation is able to take place. 
Our results could be explained if citlier, (a ). for 
blue light a given moveniont of the pinhole produoea 
a great*>r movement of the shtuiows than for? other 
])arts of the fqxjctrum, or (b) for bhie light the adapta¬ 
tion is more rapid. At first sight, supposition (a) 
ap]:)eared very attractive. If the nsoeption action 
takes place mainly as the light is absorbed in the 
visual purple, we should expect that the reception 
f>f tho blue and red would take place mainly at a 
gre4iU?r depth than reception of the blue and green 
(owing to tho strong absorption in tho green). This 
would mean that for a given change in the direction 
of illumination the shadows would move farther for 
blue than for green. This explanation hod to be 
abandoned boi^ause direct experiments show that 
there is no difference in the depth of the different 
receptors^. On the other hand, if explanation (6) is 
correct, we should f^xpect to find effects of a corre¬ 
sponding nature in experiments on fatigue. I can 
find no evidence of such results, though there is no 
definite negative evidence. 

According to Roaf*» theory of colour-vision, blue 
light stimiilatos the rods rather than tho cones, and 
this might suggest a reason for a different rate of 
adaptation to changing illumination. It would not 
explain the difference between red and green found 
ill the experiments with the monochromator. This 
difference, which was small, may have been due to 
some subsidiary effect, e»])ecially since it could not 
be found in the pinhole experiment. 

R. W. DrrciiBURN. 

Trinity College* 

Dublin. 

' March li), , 

* 41, 1. In view of tlw tkot tM 

KOotAT'A isnuts w«ro oonfliM wUh tNu-Uor work, I tmvo Topostod 
Homo of hlft <i3M«!rvstlm sad oOnflmed bk oonehMlcna. 
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Recent Research on Cancer 

In his reply in Nature of February 22 to our 
oriticirtm, Mr. J-rOckhart-Mummory has net out what 
he con»icl(?rs arc the “exact facts”. In faimf.^ to 
my oo-workorn and myself, 1 must point out that 
the exact facts are as follows : 

The actual stat+went Tnad<‘ by myself in my 
annual rejxtrt roads ; ‘'WhiJ<? our exptTimonts are 
as yet uniinishfc*d we feel we are on safe fpx^und when 
wc say (1) that given a full mixed diet, inf^v^tation 
with the parasite G<m/gylorwnux ne^rplaaticuni induces 
no changes other than perhaps aii occasional trivial 
hyperkeratosis of the squamous epithelium—t^ertainly 
there is no ptti)illomatOHiR and nothing remmibling 
malignant disease : (2) that, given a diet deficiency 
of the natures stated, the parasite appears to induce 
some hyperplasia and papillomatosis hut again 
nothing rf>sembling frtmk malignant disease.” Mr. 
Lofjkhart-Mumrnory’s paraphrase in his editorial 
reads : “While no difficulty was found in nstablLshing 
the presence of the j)iirasite in the fesophagiis and 
stomaolt of the rats, tmd in parts of tlie pharyngtml 
trof^t, the experiments have been almost entirely im* 
Huco(^s-sful in producing cancer. Since no doubt exists 
that it was Fibiger’s j)arasitc which was employed, 
the experiments apj>ear to show that, provided the 
rats are fed on a correct diet, concf^r does not d*^volo]) 
(48 a result of this parasitic infection.” Thus Mr. 
Lockhart-Mummery paraphrases part (1) of my 
sent<3nco only and makes no mention of the highly 
relevant part (2). If it had lx3on included, it is 
obvious that there would have been no grounds on 
which th(^ wribT of the article in Nature, or linyom^ 
(ilsc, couJtl reasonably have made the statememt to 
which we orijfinally took exception. 

Again, in his comment in Nature of* February 22, 
Mr. I.iOckhart-Mummery puri>ortH to (]uoti' me 
verbatim. It will hi^ seen, however, that h<? omits 
the whole of part (2) of my sontenoe. The omission 
of part (2) of my senUmce makes the (flotation 
incompletfs while the omission of “(1)” conceals the 
fact that only i>art of my Kcntence was quoted. 

The inclusion of the word ‘almost* in Mr. I.*ockhart- 
Mumtnery's editorial is quiU^ inaccurate in a 
scientific report. We were entirely unsuccessful in 
producing cancer; rny annual rejxjrt mode this 
quite ok^a^. 

R. D. Passey. 

Department of Kxperimental Pathology 
and Chancer Research, 

School of Modicinc, 

Leeds, 2, 

March 2fl, 


Chromosomal Relationship between Males and 
Females in Hymenoptera Symphyta 

A RECENT cytological investigation by mt'. of 
chromosome individuality in tlm?e arrhenotokoualy 
parthonogenetic species of Hymenoptera Symp]>yta 
hoa yielded evidence which indicates that the relation¬ 
ship betwe(3n the females and males is not one of 
diploidy : haploidy, but is of tetraploidy : diploidy. 
This concept loaves considerably less to bo explained 
with regard to the ocounronoe of parthenogenesis ; 
but the matter of the abortive meiosis in the aperm- 
atogenosis of impatomate males would seem, at first 
to bt) elevated thereby to the rank of a firsts 
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rate problem. Resolution of this, however, is still 
possible along cytogenetic Hues on the bask of a 
principle of gene-controlled meiosis. 

Extended application of the idea renders intelligible 
the phenomena of ‘pro-conjugation’ observed during 
maturation of the gametes in the bee, as demon¬ 
strated by Nachtshtiim‘, and in Cynipa koUarif as 
found b 5 ' Hogben*, a» the occurrence in a derived 
tetraploid of a mort^ or loss vestigial synapsis inter¬ 
fering with funotional synapsis. 

Still more recent work on certain arrhenotokous 
Tenthredinidec reveals loptotene and syndesis during 
prophase of the abortive division. It cannot, however, 
at present bo stated whether the threads entering 
the syndetic knot arc of a dual nature and synaptioally 
paired. 

The significance of the observations may be that 
the appearances represemt true synapsis in an 
organism hitherto regarded as haploid and really 
diploid, or that they are of stages through which 
chromosomes pass, at this stage of gametogenosis, 
irrespective of whether homologous mates art? pn^sont 
or not. In the former case emphasis would l>e {ilaotnl 
on failure of the spindle mechanism, known to o<?cur. 
in securing non-retiuction. 

Frank Greknshields. 

4 AirJie Terrace, 

Dundet\ 

March 10. 

* NfttUiUholtn, ArrMir ZnUJortch., 11 (1913). 

» Prw. Koy. Soc,, 15, 91 (1920). 


Accommodation Coefficient of Deuterium 

In attempting to find the relative timt^s of life of 
hydrogen and tieuterium molecules on a bare platinum 
surface, preliminary results have Vxjen obtained for 
the accommodation coefficients of hydrogen, deu¬ 
terium and lielium relatives to a normal (that is, 
unflashed) platinum wim, the ’win» having been 
annealed at red heat in air for alt)out one minute to 
remove strain. 

The publication of these results tnay be of interest 
on account of their applicability, at least in so far as 
relative magnitudes are concerned, to d<3ierminations, 
by methods of thermal conduction at low pressures, 
of deuterium concentrations in hydrogen. 

With th<3 wire at a mean temjjerature of 
and the siirroimding gas at temperatures of about 
16'’ C., tile accommodation coefficients of hydrogen, 
deuterium (99*2 per cent) and helium wore found to 
be 0‘24,, O'80* and 0*294 respectively. 

In calculating the v^ue of the accommodation 
coefficient, the ratio of the specific heats of deuterium 
in this temijerature range has been assumed equal to 
that of hydrogen. The deuterium used was the 
product of the total decomposition by sodium of 
heavy water of guaranteed 99*2 per cent content of 
deuterium oxide. Wliile the actuid proportions of D*, 
HD and H* molecules arc not known, the percentage 
of these two latter is not sufficient to affect the residt 
obtained for deuterium. 

W. B. MLOW. 

W. C. NWWBtL. 

Imperial College of iikjienct?, 

London, S.W.7, 

' March 21. 
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A Simple Method for Testing Homogeneity 
of Wood 

SqhS time ago^ wo found that there seems to a 
oharaoteristio difference in the structure of the wood 
used for the building of string instruments : X-ray 
investigations have shown that the top always 
oxhibits a very marked fibre struoture, whereas the 
back in instniment-w of good tone quality is nearly 
homogeneous. 

question arises whether it is jxissible to find 
Uioftt;* diffonnicf^w by methods which might have 
available to the Italian makers of the classical jxn-iod ? 
1 found that it is possible to obtain this information 
by using heat conductivity in the differtmt directions 
of the wood as an indicator of its homogeneity. It 
is well known that a thin layer of wax applied to 
a crystal ftuje will melt into a figurfi of definitt* 
contour (isothorrn) if the crystal is toncluid at one 
|K)int with a hot wire. The same methofl can be 
eiisUy applifnl to wood, and one fin<ls that the 
isotherm on a pit^c of wood cut vertical to the fibre 
is always a circle, except wherc^ a knot jirodnces an 
inhomogoncouH region. The isotherm on a cut 
])arallel to the grain varies in its outline for different 
matfirialB. The ratio of the axf^ for pine used for the 
top of violins iia« been found a« high as I *95, and for 
nearly homogeneous maph^ used for the back 1*15. 
We have obtairwxl recently, through the courtesy of 
Dr. A. Koehler, director of the U.S.A. Forest 
Products Laboratory, Wisconsin, some samples of 
white ash which range, as revealed by X-ray investiga¬ 
tions, from very marked fibre structure to almost 
coraplct^i Iwimogeneity. The same variation and ex¬ 
actly the same order ha« bewn found by using tht‘ 
isotherm method. 

It is possible that such a method, discoverfxi 
accidentally, may have beem ustKi by the instrumetit 
makers, since many of the old instruments exhibit 
branding marks even if the maker did not use a 
brand for the identififjation of his instruments. 

K. Labk-Horovttz. 

Physical I.»alK>ratory, 

Purdue University, 

Lafayette, Indiana. 

‘ Fob. 17. 

‘ NATCRH, IM, 2B (lfl34>. 


The Structure of Light Waves 

I WAS very much interested m Sir J. J. Thomson *h 
letter^ in which he suggests that light waves an^ 
axially symmetrical systems of electro -magnetic 
waves propagating ctUmg the axis of sjmunetry, as 
I made the same suggestion in 1029* mid then 
repeated it in my recent papers in the Philosophical 
Magazine* yvhore this kind of Maxwell waves was 
disouased in detail; on the basis of this discussion a 
theory of elementary ‘‘material” partiolcss (like 
electrons and protons) and of the photons was 
developed, according to which those entities wore 
regarded as cerUin axially symmetrical systems of 
Max^U eleotro-magnetic waves. 

Similafly to Sir J. J. Thomson, I used the Maxwell 
equationiii in cyUndriodl co-ordinates, and I have 
transformed those equations praotically into the same 
form as ^ J. J, Thomson does^ only a little more 
gf^nerall^, and oorre«ponding^y obtained a solution 


of which Sir J. J. Thomson’s solution Q =« Ap -f S/p 
reprcHents a particular cose*. 

This particfular case is, however, un»uitable for free 
oloctromognotic waves, for Q bei^omes infinity, either 
at p 0 or p ^ 00 , or both. Sir J. J. Tliomsou tries 
to avoid this by putting A 0 when p > a, and 
Ji when p < a. But then we shall obvioasiy 
obtain not free eltMjtromagnetic waves, but electro- 
magiietic waves propagating along a cylinder of radius 
tt, co-axial w'itli the axis of symmetry of tlie waves, 
miule ciithcr of conductive material with infinite* 
conductivity or an insulator with infinitti dielectric 
constant (when the magnetic litiCH of force arc circular 
while tlu* ekxitric lines of force ar(> situated iw axial 
planes) or alternatively, of ferro*magnetic material 
of infinite permeability (w^hen the eUxitric and 
magnetic liiu^ of force are situated vice versts)’. 
Othf^rwise the Maxwell equations would be no longer 
valid at the surfatJo of this cylinder, owing to the 
discontinuity of the axial component of tl«? veijtor 
situated in axial planes and. lis is not ditficult to 
find, proportional to A. 

For this reason I hav"<' not conxiderod in detail 
the piirticular case which was used by Sir J, J. 
Thomson, but discussed a more gi^neral solution in 
which the phase along the radian a)a» variable^. 

However, lal^r I found that even this more general 
solution was not satisfactory for various reasons, and, 
then'foris 1 based my further discussion on solutions 
in the form of Bosstd functions, in which no such 
discontinuity This discussion kxl eventually 

to the above-mentiojuMi theory of elementary partick»i, 
including photons, which explained tht^ir funda- 
monttd properties, classical fis well iis wave mechanical 
and relativistic, and also the actual numerical value 
cif the mass ratio lietween the proton and the electron, 
on the basis of Maxwell electro<lynamics. 

In conclusion, I would like to expreas the hojxi that 
Sir J. J. Tbomsoirs letter will inoi*oaPM* the intonjst 
in the axially syTninetrical electromagnetic waves, for 
1 am convinced that this study must contribute 
essentially to the solution of various problems of 
physics. Th(^ fact that Sir J. J. Thomson arrivecl 
at the conclusion as to the irnportanc(> of this kind 
of waves without being awai e of my pre\*ious r^^sults 
makes his still more valuable as a stimulus. 

The value of this stimuhis is n<jt aff<H*.UHl by the 
unsuitability for the free ek^ctromagnetic waves (and 
hence for light waves) of the jmrticular solution which 
Sir J. J. Thomson tries to apply. 

N. R. Japolhky, 

Davy Fannlay Laboral^ory, 

Royal Institution, 

Albemarle Street, 

London, W.l. 

Fob. 10. 

• Naturb. 1»7, 232 <Fe»). 8. 

*Z. Phi/*., H 1 2. W (1229). 

*rhU. Mag,, 19, 954 (1935); md., 20, 441, 046. 605 anU 702. 

• See equation (24) In Z. Phg*,. lor. rtt.. fW>m which Sir J. J. Thomson'b 

equation ^ (J (^0 "" ** obtained an a particular case by equating 

the coustanti* ( “ X and * ^ 0. 

‘ See formula(27) hi Z. PAy«., Xoc.eif., Sir J. J. ThoiuAnn'ssolution 1 h 
obtained ae a partlcvilar cane by putting I ^ < 1 and k (I. 

■ The notation used in my paper dlffem fmiu the notation in Sir 
J. J. thomnon'B l^ter. Hie Q, q, A and B eorreapond to my Y, r, 
Vri and rowHJCtIvely. 

• The (lolutkm suitable lor frae axially AvmmQtrtcal waves of thla 
kind requires that* tlie mdtal component of the eleotro-magnetlc vecitur 
at 0 -w 0 should not only be finite, but alao equal to Aero (•»€( Z. 
Phyt., loc, lid). 

• Z, Phy»., loc, eU. 

• PhU. Mag., few. eU. 
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The Solar System and its Origin 

In Prof. H. N. Russell’s rooenl book of the above 
title, the belief is expressed that the ansiimption of 
the sun having been originally one eomponont of a 
binary star would help to resolve certain diiiioulties. 
To get rid of the other member an almost central 
collision with another star is invoketl, but I have 
shown that a close encount<^r of the sun’s companion 
with another star may disrupt tlio system, botli stars 
escaping from the sun. 

If we assume that during such an encounter a 
filament of matt^rial is ejected between the two stars, 
then it is natural to suppos^n that the velocities of the 
various portions of this filament relative to the sun 
will be distributed more t>r less uniformly between 
the velocities of the two escaping stars. Under a 
wide variety of conditions of encounter, a rt^asonable 
proportion of the filament may be left with velocities 


less than that of escape from the 8un» and in this way 
the primitive plancfte formed. Further, H can be 
shown with no severe restriction on the encounter 
that the angular momentum per unit mass may have 
been in the same general direction round the sun, 
though very different in amotmt for the various 
condensations in the filament. 

Those primitive planets, having all been produced 
iix a comparatively small region, will return to some- 
wlxere near the region, and aooordingly there is an 
opportunity for the sube^quent production of satellites 
by close encounters between tho planets themselvt^. 
In this connexion, it is intei'esting to notf^ that the 
moon could have been produced by an encounter 
of the earth with Venus. 

Kavmonp a. Lyttuston, 
Princeton University Observatory. 

March 3. 


Points from Foregoing Letters 


Da. R. J. TillyAKD gives a drawing of the veins 
of the wings of a recently found fossil cockro€Wjh of 
Lower Permian age and compares it with that of the 
present day giant Australian termite Maatotermes^ 
which represents the most archaic type of tliat order. 
The close corrospondonco in tho vein orrangementH 
indicates that termites attd co<*kroacheH have a 
common ancestor, and that while the wings of the 
eookroaclies have dovelopod, those of tennites have 
l>eon in part eliminated. 

Preliminary results obtained by Dr. K. l^cklin and 
H. Flembtirg with on improved aj)paratuH for dotor- 
mining the charge of an electron by mt>ans of the oil- 
drop method give a value of 4-800 x 10"^*abH. e.s.u., 
which is ui closer agreement with the value obtaine^d 
from X-ray spectrographic data than the previously 
accepted value (4*762 x 10“*®). 

F, C. Frank discusHc^s the question whether the 
value for the eltn^tronic charge obtained from X-ray 
measurements on caloite may not vitiated by 
imporfections in those crystals. From the work of 
JofF6 on electrical conduction in calcite, he infers that 
imporfections (unfilled lattice spacH^s) exist; this 
would apparently increase the value of the electronic 
charge by a)x)ut 1 part in 6,000. 

In recording X-ray diffraction by gases, one may 
i-eplace the photographic plate by a Ueiger-Miillor 
counter (for counting ionising particles), according to 
W. van der Grinten and Dr. H. Brasseur. Tho authors 
submit a curve of intensities obtained by {>assing 
X-rays through cai bon tetrachloride gew, and deduce a 
value for the distance between chlorine atoms in 
good agreement with that previously known. 

By HCHxling a brass alloy containing 62 per cent 
copptsr in process of solidification with copper crystals, 
and analysing with X-rays the orientation of tlui 
resulting crystals, A. B. (ireninger finds a setjuence 
of crystallisation fixmi lK)ttom to top ; (1) copper 
crystal seed, (2) primary crystallised a-ijhoso having 
the s^e orientation as the copper (3) large 

^-grains having a narrow rim of segregated a-phase. 

By means of apparatus which enabled them to sort 
out the atoms of {xtsitivo from those of negative 
overall moment (of the same magnitude), J. M. B, 
Kellogg, Prof. 1. I. Rabi and J. R. Zacharias find 
that Uie magnetic moment of both the proton and 
deuteron are positive. 


Db. L. lufeld states tliat it is |^>osHible to formulate 
a simple Unitarian field theory which, when used in 
the formula for the scattering of light by light derived 
by Elder and Kookel, enables the approximate 
determination of thtj fine structure constant. 

Dns. N. Kemmor and V. Woisskopf have derived 
the deviations from the Maxwell e<]uations caused 
by the existence of the positron in a manner free from 
the ambiguities formerly attached to this calculation. 

The surface tension of certain soap solutions [lasses 
through a minimum and rises again with increasing 
com^entration, while still remaining considerably 
below the suiTaoe tension of water. Gibbs’s theory 
would then require that there sliould be more water 
and less soap in the surface layer than in the interior 
of the solution, which is not the case. Prof. J. W. 
McHain considors that the {>osHibl(^ existence of 
another preliminary factor contributing to the lower¬ 
ing of surface^ U»ision, namely, the interchanging of 
positions between molecules of solutn^ and solvent 
within a few molec^ular diameters of the surface, may 
explain the apparent paradox. 

It has long licen known that, under suitable con¬ 
ditions of illumination, tlie shadows of the retinal 
blood-vessels can be seen. Prof. R. W, Ditohbum 
has examined this effect with monoohromatio light 
and finds that the shadows art) much more easily 
seen with blue light than with green. Reasons for 
this difference are suggested. 

F. Greenshields reports that in ceilam insects 
which lay eggs without fertilisation, the cells contain 
twice the biMic number of chromosomes in the male 
(diploidy) and four times the number in the female 
(tetraploidy). This observation makes it necessary 
to find a new explstnation for the sterility of the 
fatherless male offiqmug. It throws some light, on the 
other hand, on the ^pre-conjugation’ observed during 
the maturation of the reproductive cells in the bee 
and gaJl-wasp. 

A simple method of testing the homogeneity of 
wood, which may have beeii employed by famous 
makers of string instruments in the past, is desotibed 
by Dr. K, XiOrk-Horovitz, It depends upon obserying 
the heat oemduotivity of wood in different dkeotiobs, 
by covering it with a thin layer of wax Ond noting 
the shape of the molten figure when a hot i^ire is 
applied to it at a given point. 
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Research Items 


Racial Crosses in South Africa 

Ik a Htxidy of rac'.ml problertw in South Africa, 
which appears in tlie Scientific Monthly of Ft^bruary, 
Prof. H. B. Faiiiham, formerly of the Univi^rsifcy of 
the Witwatorsrand, Johannesburg, ivt^ords a number of 
observations of the results of crossing l>etw(^n tlio 
various rmual groups in the population of the Union. 
Details are given of fourteen Eur-African crosses, ten 
Afro-Asian crosses and two Eurasian. Some of the 
Afro-Asiatic (^ases have Europt'an blood on the* 
African, side. There are also native hybrids, the ethnic 
molting-pot an^as being tht* Kalahari (Hushinaii' 
Hottcnt/ot-Herrcro*Beohuana), the junction of the 
\"iuil and Orange Rivers (Bushmiwi-Koranna-Hotten* 
tot-Beehuana) and the north-eastern Transvaal 
(leapedi-HaThonga-BaVf.inda). While the predomi¬ 
nant eif^ments in the whit<' population are English 
and Duteli, thf'm ai*<^ alst> survivals of Pcirtiigiiese 
and Huguojriots ; and in rectalt timers (lermaris and 
Jews, esptioially from CTentrul Eui*ojk‘, have been 
/ulde(J. Thort^ is also the Indian f*Iem<mt and a 
remnant of C Chinese labour. The? ‘Oapo coloiiml’, 
who are tht^ result of Hottentot, Kafir an<l Malay 
admixture* with Europwons since the. days of early 
settlement, now equal in ntunber one third of the 
white jKipulation. Some of the hybrid-colourt^J form 
distinct groups, such as the (lri(pias (Dutch-Hotten' 
tot-Bush) and the Kehoboth Btistanls (Boer- 
Hottcnt^it). A simple case of miscegenation, in which 
a fair-haii'fKi, blue-eyed Bfdgian iriarrii^d a Zulu 
woman, produced eight cliildren, who classify them¬ 
selves as blar;k (2), whib' (2) and brown (4), In 
the first generation a 'black’ woman marrif^l to a 
Zulu prOiliiced two black and two brown ; a 'white' 
woman marn©<i to a Zulu produced one black and 
one white; wliih^ in the second generation a ‘white’ 
daughtt^r who marritnl her black cousin has a brown 
daughter. Of the fifttx'n df^ijendants of tfie original 
couple, six approxunate to the Zulu type (black), 
tliree to the Hluropoan (white), and six are brown. 
Sociallyf the brtwn ar€? dt^pisixl by black and whiU? 
alike. As a result of the ohsorv^ations, the racrial 
crosses are not to be commended. The coloure^d 
race has neither the enorgj^ nor the persistence of 
the white, is less stable temperamentally, an<l is not 
controlled by the tribal conventions of the iiative. 

Barndoor Fowl in Egyptian Art 

Ma. G. D. Horkbloweb comments on the absence 
of the domestic fowl in ancient Egyptian art in de¬ 
scribing a wooden spoon of miknown age and 
provenance, which he belioves to be unique {Ancknl 
Eg^l and the East, 2 ; 1935). It was bought from 
a ^aier in Cairo some yooTM ago. Its dimensions 
are : length, 8^ inches ; length of bowl, 3j inches ; 
breadth of bowl, IJ inches. The bowl is delicately 
curved in an oval, such as is found in known specimtuis 
of the New Kingdom, The present example is remark¬ 
able in that it has a barndoor fowl car\^l at each 
end of the handle. The identity is clearly shown by 
carriage and upright port of tlie tail, which 
differs from the drooping tail of the wild jungle fowl. 
The bird whdoh xwually decorates the finiak of a 
spoon is the duck. The barndoor fowl, of which the 


representation here appears to be imique, w*iK not 
intriKluced into Egyjit until th<^ i^ightcjenth dynasty, 
if not later. This late entry accounts for its absence 
in the history of art in the (country. The conv^entions 
for pictures of ordinary life were fixed under the 
Old Kingdom, and were strictly maintained for later 
yK?'rio<ls by religious cotiservatisin. Therefon^, altliougli 
in Babylon the domosticaitxl jmigle fowd has some 
religious significance, in Egypt it was not admitted 
as a decorative element in art, unlike the duck and 
goos(\ which figure largely in the revered wMirks of 
the Old Kingdom, and accordingly were admitted 
freely into lat^r art. 

Mortality Rates for England and Wales 

A NEW estimate of expectan(‘y of life at \’ariouN 
ages is given in the tabk's published in the Registrar- 
General's Decennial Sup})lement, England and Wales, 
1931 (London : H.M. Stationery Oftici'). Mortality 
rates show a great impim^'ment in vitality at all but 
tlu* most iidvanced ages. I'he inijirovomcnt is most 
marketl at the youngest ages. 'rh(' probability that 
an infant will du3 within a year of birth has decreased 
bet ween 1931 and 1911 by as mui’h as forty jR^r cent. 
On ihi' otht^r hand, at advanced ages the 1931 
mortality rates are rather heavier than those of 1921 
or 1911. Thi‘ ileterioratioii is compan^d with the 
1921 rates; it first becomes apparent at sixty-nine 
years tif age in males and at sc?venty-eight in fenuiles. 
This is attribilled partly to the survival in the 
pnm'iit generation of many of the weaker members 
of the community, who under formt^r conditions 
would have snecumbt-d before old age was in sight. 
The geographical distribution of mortality is of 
interest. It is lieaviost among >K>th sexes in the noH.h 
of England, and iH^comes lighbT towards the south. 
In county boroughs, that is, urban areas, mortality 
is usually heaviest for both sexes, and in rural dis¬ 
tricts wher(» mortality is lightest the male rate is 
much lower in relation to tlie gont^ral average than 
the female. Detailed tables for ( rroater London show 
that- the' male dt‘uth rates in that area are lighter 
than for the average of England and Wales uj) to 
forty-five years of age, ajid the female rate is lighter 
at all ages. However, thi' outer ring or London 
suburban area shows a lighter death rate for both 
sexes than tlu? country »is a whole, twid Hghtt'i* than 
the rates for other urban areas. 

Munida from the Falkland Islands 

Mr. G. W. Raynkr makes some very interesting 
observations on the two closely related species of 
Munida, M, mhrv^osa and M. gregaria (Discov^eiy 
Keporta, 10, 209-’245 ; 1935). These two crustaceans 
are of much importance as food, especially for the 
whalebone whales, but also for the southern sea lions, 
fishes and sea-birds, the free-swimming post-larva of 
M, gregaria (the so-called ‘'Grimothea”) being met 
with in large swarms, sometimes covering an area of 
four miles in length. The larval stages are dt^ribed, 
but.the two species are much alike and have not been 
differentiated until the post-larval stage is reocheti. 
They ore like QaUUhta in many ways cuid seem to 
link this genua with the larval species of Munida so 
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far known. Tiie material availabJo is large, especially 
of M, sttbrugosot enabling the growth and distribu¬ 
tion, as well as probable breeding seasons, of both 
species to be worked out. The gradual development 
of the male and femalo pleopods is described and 
figun 3 d in detail. Several parasites and epizoa are 
recorded. M, eubn^gewa is apparently more numerous 
in these regions, but not found in any numbers below 
200 m. ; both species occur near the coast, M, 
gregaria being remarkable for its neritic distribution 
and for the swarming habits of the post-larvie, which 
have long been knowru None of these peculiar 
swarms occurs far from land. They may be so dense 
as to give the water a reddish tinge, each swarm 
being spherical and from one to four feet in diameter, 
the patches looking like swarms of b(»es, with the 
individuals incessantly in motion. 

Gastropods from the Dutch East Indies 

Thk larger marine gastrof>ods from warm waters 
arti well known, and there are no new species in the 
splendid collection of Mitridaa and Terebrida* now 
described by J)r. Dautzenberg (Gasteropodes Marins. 
L—Famille Terobrida?. 2.—Faniille Mitridft>. R^- 
sultats Soientiliques du Voyage aiix Indes Orientales 
N^rlandaises de LL.AA.RK. le Prince ot la Princesso 
Leopold de Belgique. M^moirc du Mus6e Royal 
d’Histoiro Naturelle de Belgique. Hors S6rie, Vol. 2, 
Fascicule 17, 1935.) Numerous striking forms 

familiar to conchologists are recorded , most of which 
have a wide distribution. The synonymy lists of 
some of thorn arc enormous, sometimes filling two or 
three pages—in the case of Mitra epwcofialU and 
Terebra ermtdatus and fnaculaia they occupy more 
than four each. Only the shells are described. The 
collecting grounds in these regions must l)e exctxni- 
ingly prolific, judging from the present monograph 
consisting of 208 jwiges and illustrated by beautifully 
coloured plates. Bwides tho better-known and 
larger forms there are several small species of MUra 
and allied gen^^ra, and here there are several new 
varieties and now names, whilst there an*- a few new 
varieties and new names among the spe<HeN of 
Terebra. 

Marine Pishes of Nova Scotia 

Two descriptive accounts of the marine fishes of 
regions not i dcquatoly dealt with hitherto have 
recently boon published. In a paper on “The Marino 
Fishfis of Nova Scotia” {Pnw. Nowt Sootian Inst. 
Sei., 19. Pt. 1, December 1935), by Vladykov and 
McKtmzie, a complete review is given of all the 
marine and anadromous fishes (151 species) found 
around thi> Nova Scotian coast, with the exception 
of the Gulf of St. Lawrence. The an^a under survey 
lies roughly between latitudes 42*^ 15' N. and 47*^ N., 
and between longitudes 57“ W, and 66® 45' W. It 
covers approximately fifty thousand square miles of 
coastal and *bank’ waters. A key, designed to assist 
the non-specialist in the identification of native 
fishes, is given, and 129 outline drawings accompany 
the descriptions. 

Soil Conditions and Lily Growth 

The Lily Conference of the Royal Horticultural 
Society hold in 1933 raised some important questions 
aa to the relation of certain lilies to the kind of soil 
in which they were grown. Dr. M. A. H. Tincker 
oxwnined a large munber of soil samples, showed 
that these plants were widely tolerant to acidity and 
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lime content, and has more recently published the 
results of his experiments on drainage conditions 
(“Exporimente with Lilies at Wisley”, R,H,S. Lily 
Year Book, 1935, yp. 68-75). Lily bulbs planted in 
tho resting condition are veiy susceptible to' water¬ 
logging. This facit was established for several species 
by culture in pots, where the drainage could be 
controlled artificially, and by plantings at various 
levels ufwu tho side of a ditch. It is an interesting 
point tliat two of the species tested, namely, LUium 
pardalinum and L. auperbum, earn found naturally in 
semi-swamp conditions ; but an oxamination of the 
published records indicates that the bulbs were 
always well above the water-table. 

Reserve Materials in the Felled Tree 

An interesting paper by S. E. Wilson on “The Fate 
of Reserve Materials in the Felled Tree” {Forestry^ 9, 
No. 2 ; 1935) is of interest since it would ap[>ear to 
afiTord some light on seasoning investigations. As is 
well known, forest trees ore usually felled in the 
winter when tho sap wood contains abundant reserve 
food materials. These, as starch, sugar, fat materials, 
etc., occur within the living storage cells. The fate 
of the reserve materials is now shown to depend on 
the treatment of tho timber after felling. If the log 
is kept whole, and tho baric retaim^ to prevent rapid 
drying, the storage colls continue alive until all 
reservf>s are oxliausted ; whereas if the timber is 
converted quickly, and the colls killed by desiccation 
or kiln-heat, the reserve materials remain intact and 
cannot thereafter bf? removed by any known treat¬ 
ment. Timber containing reserve materials is shown 
to be a ready prey to wood-tunnelling beetles, for 
example, Lyctus, and sap-staining fungi. The autlior 
puts forward suggestions for the co-operation of 
forest botanists with timber technologists in order 
to extend the knowledge of these important reserve 
materials with the view of tho better utilisation of 
British (and it may be added tropical) timber trees. 

Geology of Kap Dalton, Greenland 

One oi' tho throe areas in Greenland whe^ro Tertiary 
Bcdimente have been found is Kap Dalton in Eaat 
Greenland. Here, well-preserved marine fossils and 
plant remains occur together, the age being probably 
Lower Eocene. During a second visit to the moedity, 
a conglomerate consisting entirely of pebbles of 
igneous rocks^—including highly alkaline types— 
was <luMiovored at the base of the sediments by L. R. 
and H. G. Wager. In a report on the geology, L. R, 
Wager devotes special attention to these rooks, 
since tliey represent t;^ 7 >es not previously met with 
in the North Atlantic Tertiary Province {Medd, om 
Orenlandf Bd. 105, No. 3 ; wirii coloured geological 
map and 6 plates of photomicrographs). The variet ies 
descril^ include mahguite, monchiquite, kersantite, 
tinguaite, soda-trachyte, trachyandesite, trachybasalt, 
leuoite-nephelmite nepheline-leucitite. It is sug¬ 
gested that the pebbles are derived from a volcanic 
area, injected by hypabyssal and plutonic rooks, which 
once overlay the region about Davy Sound, and that 
the known alkaline intrusive rocks of Cape Parry* 
Capo Fletcher, Antarctic Harbour, etc., may be 
remnants of the same igneous field. The evidence 
available in lOlS suggest to Holmes that the later 
phases of igneous activity in the North Ailantic 
were the more alkaline ; Wager now presents 0 vid 0 noe 
that the earliest phases were also ohameterted % 
highly alkahne types, the potrdlOf^ prbbleim 
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o£[ered by t)U» area ie liko that of the Pormo'Carboni¬ 
ferous assooiatioii, in the Midlanci valley of Scotland, 
of venta of basic alkaline types with sills and dykes 
of quartz-dolarite. 

Geology of San Juan, Colorado 

This ro^on is one of unusual geological variety 
and interest, and the summary description now pre¬ 
sented by Whitman Cross and E. S. Larsen (U.JS. 
(itv)!. Surv, Bull. 848, 1935) will be widely welcomed 
as a preliminary to the more detailed studies now in 
piH^paratiou. A long succession of Pro-Oambrian 
events is displayed in the San Juan Mountains, 
including the formation of imjx)rtant series of in¬ 
jection complexes. At some time l>etween the late 
Pre-Cambrian and late Jurassic a stock of alkaline 
rooks was intruded about Iron HUl. The oldest rock 
of this complex is a limestune, believed to of 
hydrotliermal origiu. This was followed by uncorn- 
I>ahgrite, a ooarse-gramed melilite-rock, which in 
turn was followed by a largo mass of pyroxenite. 
There were intruded successively ijolite, nepholine- 
Hvenite, syeuit/e, nepheliuo-gabbro, and finally quartz- 
gabbro. The increasing ailicification of the rocks is 
notable. Beginning in the Miocene, the great ac¬ 
cumulation of volcanic rooks tliat makes up most of 
the mountains was built up. These arc mainly 
andesites, quartz-latites and rhyolites with associated 
breccias and tuffs; they include th<? extensive 
Potosi series of the Miocene and, after tho reduction 
of the region to a fairly smooth surface (the San Juan 
jiem^lain), tho almost (^<jually extensive Hinsdale 
scries of tho Pliocene. In Quateniary time, after 
tho earliest stage of glaciation (tlireo stages have been 
recognised) local flows of andesite wore erupted in the* 
south-east. Tho region has bo<m famous for its sources 
of gold and silver, with some lead, zinc and copper, 
Tho deposits occur mostly about intrusive bodies 
of Tertiary age or along faults in the volcanic rticks. 

Reception of Wireless Signals Underground 

The penetration of electric waves through the 
surface layers of tho earth and tho consequent 
possibilities of wireless reception underground are 
subjects of important scientific and technical interest. 
In a recent pciper (Hochfrequenztechnik und Elektro^ 
akuaUk, 47, 12 ; 1936), Dr. D. Doborzynaki describes 
tho results of an experimental contribution to this 
subject. BimpJe teste of broadcast reception on tho 
medium-wave bfmd (250-650 m.) were carried out 
in two caves at the village of OjeOw, near Cracow, 
Poland. Hiesc caves are about 20 metres and 26 
metree respectively below the ground and are situated 
in the limestone region of the Jura Mountains. The 
cavos ore very wet inside, and stalactite and stalagmite 
formations are present. The experinw^nta were made 
in the evening in July and August, 1935 ; and, using 
an invertf?d L aerial, the successful reception of 
signals j&rom various European broadcasting stations 
was obtiuned at dtstanoes ranging up to 1,000 km. 
Although no actual meaauiwnente were made, the 
signals, in gonaral, appeared to bo of the same 
int6n$ity as those observed under similar conditions 
on the surf!a«e of the ground above the caves. In 
the ease of the local broadcasting station at Cracow, 
17 km. away, there was a noticeable reduction in 
the signal kitenaity in the caves over the values 
obiaierved on Hhe surface. This matter is to receive 
speoiSit attention in a moi'e detailed investigation to 
carHe4 in the future. 


Enzyme Action in Heavy Water 

This reports on the influence of heavy water on 
biological prooossos, including enzyme aotion, have 
been conflicting, and the data so far obtained for 
enzyme aotion ore too meagre to be properly evalu¬ 
ated. Amylases catalyse hydrolytic reactions in 
which water is an important factor, and M/ Jj. 
Caldwell, S. E. Doebbeling and S. H. Maniati («/. 
Atner, Chsm. Soc.^ 68, 84; 1936) have described 

ex{>eriments with preparations of pancreatic amylase 
of excofxlingly high purity and activity. Tho heavy 
and ordinary water used were carefully purified and 
were shown to be free from oxidising substonct'S 
(ozone and hydrogen peroxide). It was found that 
100 f»er cent heavy water lias no marked influence 
on the hydrolysis of starch by pancreatic amylase, 
provided this conditions of the experiments are such 
as to minimise the deterioration of the enzyme. The 
inactivation of pancreatic amylasc^ however, is more 
rapid and more pronoimcod when the amylase is held 
at 26^* in highly purified heavy water than in similarly 
purifitxl ordinary’ water. 

Approximate Heat Capacities of Gases 

Tieb failure of the equation 

Cp bT }- cT^ 

to represent heat capa(jity data over large ranges of 
tcmjierature has led to several otlior attempts to 
obtain a useful and sufficiently accurate formula. 
I. N, Godnov (J. Amer, Cham. iVoc., 58, 180 ; 1936) 
shows that the equation 

Cp - C\ 4 aT -f 6T* 

holds very satisfactorily if Cp is the v alue calculated 
from spectroscopic data, and 9(0 h/T) is the Planck- 
Einstein function, tables of which are available. 
The equation was applied to carbon monoxide, 
nitrogen and sulphur (S|) in the range 100'^-6,000“ K., 
in which interval it is allowable to put 6 = 0. The 
value of 9 is taken, in these cases, for two degrees 
of freedom. This equation is not at all cumbersome 
in use, and its extension to other gases would be 
inten^ting. 

Gasoline Efficiency 

Dr. M. R. Fenskk, of the Pennsylvania Htatt. 
College, recently reported to the American Chemical 
Society on the progress mad(^ by scientific workers 
in increasing gasoline efficiency. According to Science 
Service, of Washington, D.C., he emphasised the 
fact that officfienoy of the modern gasoline engine 
depends on compression ratio. As this ratio is in¬ 
creased, ‘knocking’ appears, unless the octane number 
of tho gasoline is correspondingly increased. Average 
automobile gasolines have an octane number of about 
70 and gasolines of tho ethyl type 78-80, Last year, 
however, chemists produced a gasoline having an 
octane rating of 92. One million gallons of this was 
ordered by the United States Government for use 
in army and navy aeroplanes, A similar quantity 
is to bo delivered to tho Government during the first 
six months of this year, and an intimation has bean 
given that in future onlers tho octane number will 
again have to bo increased. Tho primary cause for 
stress on gasoline efficiency is that the more mileti 
of fiight a gallon of fuel can produce the greater is 
the load the aeroplane con carry, and tho longer its 
range of flight. These Caotors are of vital importance in 
the case both commercial and bombing aeroplanes. 
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Progressive Change in the 

Growth Gradients in the Abdominal Limbs 
OF the Shore-Crab 

By Prof* J* S. Huxley 

vc-amUysis of Shen's data (1035) on oarly 
1 post-larval dovolopinent in Caremus nuetias has 
proved interesting in showing a gi'aded change with 
time in the shape of the growth gradiwntH of the 
abdominal appendages. Dr. J. H. Day^s work on the 
abdominal segments of the same spocit's (see below) 
haa led to similar conclusioriK. Since the phenomenon 
has not pn'viously been recordetl, at least in quanti¬ 
tative terms, it was felt a<lvisablo to publish siinul- 
taneouH notes on the subject. 

Each {.K>int in the gi’aphs in Figs. 1 and 2 rc>presents 
a single individual, so that the n'sults cannot protend 
to *suoh acciiraciy a« Day's. None the less, the general 
results clear. IVo main phases are involved : 
(1) a chiefly regressive phfvs(\ during which the 
largo Megalopa limbs are converttMl into the post- 
larval type ; (2) a progressive jihase, during which 
those limbs repn^ented in the adult show vwying 
degret's of liigh positivt? heterogony. At the 5th or 
6th instar, there is evidence of the onset tif a third 
phase, of stabilisation (and we may presume' that 
sexual maturity will introduce yet a fourth growth 
phase). Orowth-coefficients (/:) havi* been calculated 
acicording to t^e formula y~b:v^ : carapa(;f 5 bnuidth 
has loeen uhihI as standard (a;). Whfm, as during the 
regrt^ssive phase, a part diminishes in absolute sia^e, 
the growth-co^^fticients have Ix^on givexi a negative 
sign : these catinot have the same biological signi- 
ficfance as ordinary growth-coefficients, but serve to 
show the relative intensity of regression. 

In males (Fig. 1) the regressive pliasc becomes 
mon^ active^ in stage fi than at the metamorphoBis 
(A), except that the first abdominal (first copulatory) 



Endop. Males Exop. 

Fio. 1. Ort)wth-«radiont» of endopodltow and exoixidlte* of tho 
Abdominal ItmhB of male Vurclnut inattwt in BUcce«Aiv« Btages. Onlln- 
atea, mwth-roefflcieiits (jt); abwiMw, abdominal Hmba, Stofica : 
A, metamorphoftta (megalopa to Ist young crab Instar); B, lat-2nd 
liwtar ; C. 3rd-4th; 4th-Bth ; Js (ahown for exojHodltea only), 
BUi-6th. Arrows Imlicato growth-coeffletonU of. or approximating to, 
Infinity. 

appendage, roprewonted by ondopodito only, first 
appears tlien. Tht^ second copulatory appendage 
dom not bo^ positive growth until the next moult. 
The regressive gradient after stage A has its high 


Form of Growth Gradients 


point posteriorly; the later positive gradient of 
appendages 1 and 2 has its higli point anteriorly. 
Thti interaction of the two gradients ie clearly shown, 
notably by the exopodites. Hiese an3 all destineti to 
disappear ; but owing to the presence of the region 
of high growth in limbs 1 and 2, tlie 
gradient in stage C is tiittjd upwards anteriorly ; 



Fio. 2. Similar to Fl«. 1. but for Sugi‘« : A, metaniori>ho»lijt 

(»« In malp); H, l«t-3rd ln»*Ur ; 3nl-Bth ; D, 5t»>-7th. 


oxopoditf^ 2 actually acquir<?s positive growth- 
inU>nsity in stage C\ and in subsequent stages only 
loHCK it gradually. We can say that it is made to 
postpone its disappearance by becoming temporarily 
infeott^d by the high positive gro^h-intensity in the 
ondopodite and in limb 1. The intensity of growth- 
change, whether regressive or positive, is greatt^r in 
each phase in the endopodit(?s. 

In females (Fig. 2), this last rule also holds. The 
tendency for rogression to he rnorti intense posteriorly 
is also obvious. But during the succeeding phase of 
positive heterogony, the high point is |>ostorior 
(clearly shown in endopodites, stage C), perhaps in 
correlation with the similar-shaped g^iont in 
abdominal segments (sc^e Day's note). The gradient 
for the next stage (stability) is prootioally horizontal. 

To sum up, both sexes show evidence of different 
growth-gradients succeeding each other in the some 
region, and the changes in gn^wth-gradients ore 
tliemselves graded. The changes in the female mi^t 
be produced by a more change of sign, but in the 
rattle a new growth-centre clearly originates in the 
anterior region, confirming Day’s suggestion. Any 
changes are usually shown at an earlier stage by the 
high point of a gradient than by its lower portloiM. 
In addition, there is always a medio-laterai grfrwth* 
gradient, shown by the fact that the growth^changes 
in the endopi^ites are always more intense (and ore 
initiated 'oariier). 
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Growth Gradients in the Abdomen of the 
Shorb-Crab 


By Dr. J. H. Day, Armstrong College 
NcwcastIc-on-Tync 

A STUDY of the growth gradienta in the 
abdomen of (lardnue tnwnaa given results 
which may have a wider application. 
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ABDOMINAL SEGMENTS 

Flo. 3, Oraphn of growth-gmdjftnU of ina}n4 and fnnuUes 
showing Uie distribution of growth-notcntUl sJoug ilip 
abdomen at dlflferent sUges A, tt, C. D, £ and F> Sixes : 
(In carapace length range): 1 6-3 inm.; B, 3-0 mm.; 

6-12 mm.: D, 12-21 mm.; K, 21-36 mm.: F, 36-65 
nun. CD. denoted by are iduntfcal In the female and 
denoted by E, are Identical in the male. 


Measuromonts of the breadth of the abdominal 
segments tfiken from 560 crabs of all ages were plotted 
against the body-size on a double logarithmic grid. 
Growth ooofbcients were then determined from the 
value of ^ in Huxley's formula y^bx^, A graph 
giving the distribution of these k values along the 
abdomen shows changes in the shape of the 
growtli gradients of that organ during development 
(Fig, 3). 

In the youngest or ‘unsexabie’ crabs (graph A) the 
growth-oeiitre or peak of the curve lies in segment 
three ; at maturity (graph E) tlie growth-centre is 
in sfjgrnont six. The intervening stages (graphs B, 
Ct D) mark a transition from one centre to the 
other. 

It must bo stn^ssed that gradients in the abdomen 
are ports of a more general gradient permeating the 
whole body, and that a change in one affects the 
other. Dealing only with the local gradients, how¬ 
ever, it may be said that them are two jiossible 
explanations of the change in the position of the 
growth-centre. (1) The growtli-centre actually 
migrates from segment thrt^ to sc^grnent six. (2) 
The growth-centre in segment six is tif separate 
origin and its activity inen^ases w'hile the influence 
of the proximal centre^ declines, so that the high 
point of the curve moves from one centrt^ to the 
other. Tliese two possibilities are not niutuaUy 
exclusive. 

Tlie arguments in favour of a aeparatt^ origin of 
the growth-centre in segment six are loo lengthy to 
be act out in detoil here, but it may be stated that 
sexual differences in tht» growtli of the alxlomon 
ap[x^ar first in the sixth segment, but not in the 
proximal segments until sexual maturity. The 
growth-centi'o in segment six is thus differential in 
regard to sex, whereas the proximal one is not. Also 
the distal growth-centre arises when differences in 
sexual appendages first becomes marked, and its 
iiiflmnice inert^asos with appreaching maturity, when 
it dominates the growth of the whole abiiomen. For 
these reasons wt^ may correlate the gradient of which 
this is the centre with the fihases of sexual develop¬ 
ment and call it a sexual growth-gradient. 

It is believed that this is the first recorded case of 
an organ passing from t)ie influence of one grmlient 
to another, the second of which i.s correlated with 
sexual devolopinont. 

A full report of this work haa recently boon pub¬ 
lished in the Report of the Dove Marine I..alx)rator>' 
(Third Series, No. 3). 


Winter Hardiness of Crops 


I N the U.S.S.R., where autumn-sown cereals may 
exporienoe temperatures so low os -^-20® C., or a 
covering of snow for two or three inontlis, winter 
hardiness, and particularly frost resistance, is an 
important aspect of crop studies. A recent publication 
of the Institute of Plant Industry (BulL App. BoL, 
Clemticsand Plant Breeding, No. 6, Series 3, Leningrad, 
1936) is devoted to contributions on this subject, 
some of these oozning from the Winter Resistance 
Laboratory of the Institute; adequate English 
summaries are provided. 

Detemnnatiohs of froBt resistance were made by 


bringing tlie plants, with the roots undisturbed in 
the soil, to the laboratory and subjecting them to 
temperatures such as - 14® C. The resvilts sliow that 
the oaj)aoity of a eroj^ to survive after such low 
temperatures varies during the winter period, and 
that it is much influenced by the conditions of 
growth in the vegetative periixl prior to the arrival 
of frost. Thus, the plants investigated l>ecame 
*hfitfdenod’ when subjected to suitable weather oon- 
ditioos in the autumn. The authors emphasise that, 
while it is important to sow in time for the crops to 
become ^hardened' before the advent of the severe 
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weather, it is equally important that the crop should 
not bi^ so advanced that it emerges from the state of 
hardness before winter is over. Whether or not a 
plant is in the staU^ that it can acquir*^ or retain 
hardint'ss, cannot be judged by external appearance ; 
it is governed mowj by the stage of development than 
by state of growth. 

In (Iroat Britain, capacity to withstand water 
logging is a more important aspKJct of winter hardi¬ 
ness than frost resistarice, and it is interesting to note 
from these contributions that ‘Jiaixlening’ increases 
rt>sistanee tt) water-logging os well as to frost, and 
that the curves of both wen' similar from the time 
of sowing throughout the winter. 

Moshkov makes an interesting contribution on 
photoperiodism and hardiness, showing how plants 
introdui^ed from regions of comparatively short day- 
length tiisplay a lowered resistance to frost when 
grown in regions with a greater length of day, such 
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as near licningrad ; the reaistoaoe is reetorod if the 
plants are shaded for some hours daily in auoh places, 
thus artificially shortening the day. The author is of 
opinion that plants Ore not so ^nter hat;dy when 
grown in places having a day-length difiering from 
that of the region where they grow in the wiki state. 
This work will probably throw light on some im¬ 
portant problems connected with the introduction of 
strains of pasture plants from country to country, and 
Itelp to explain the value of the indigenous strains. 

In a study of the efTects of a covering of snow, it 
is pointed out that the plants are killed if the layer 
is too thin or too thick. It has hitherto been assumed 
that the harmful effect of a deep layer of snow is due 
to the exclusion of air ; but the authors show that 
jt is cauNiKl by the exhaustion of the carbohydrates 
in the leaves and nodes, followed by a breakdown of 
proteins, and the subsequent attack of the weakened 
plants by ‘snow moidd’. 


Metric System for Maps 


W E have received a (JOpy of the memorandum 
Bubmiitetl by the Coimoil of the Decimal 
Association to the Departmental Committee on the 
Ordnance Survey, appointtsd by the Ministt^r of 
Agriculture and Fisht^ries, now sitting. The memo¬ 
randum urges the adoption of the metric system for 
British maps. 

The Association is naturally stnmgly in fav’^our of 
the suggestion Of the Director-General of the Ordnances 
Survey that a metric grid for maps of Great Britain 
would Iv' i)mferablo to a yard grid (see Nattjke, 
February ), p. 196). It also directs attention to the 
want of simplicity which exists among the present 
scalfM* of maps. Of the eight different scales, only 
thrf?e are simple ratios to the acitual. The Association 
agrees with the Director-General that if a grid 
system is adopted ttiere are great advantages in 
having map scales exact miiltiplee of one another. 

In the ocotimpanying table the existing Ordnance 
Survey scales am contrasted with the seahwi which 
it is suggesttid should replace them. 

“It will be seen,’’ the momorandiirn remarks, “that, 
with one oxce)jtion, thorti is only a negligible difference 
of ratio between the existing and the suggested 
improved scales.” Whether thew^ clianges could be 
brought al>out or not must largely depend on l>eing 


able to educate the public to apprf^ciato the advant¬ 
ages of the metric syst<em. The Ministry of 7'rans- 
port might assist by having tht^ distances on rooil 
finger-posts shown in kilometres, in brackets, after the 
present mileage figures. By this mtians the numerous 
map and road users could r('a<lily be reached. 


Natural Scale 1 

1 Soaleii of Kxlvtlng Binps 

Denoml nation 

Ratio 

InchcH to mile 

HaUo 

(mm. to km,) 

1 to 1 


1 to 

1 

1,000.000 

lahtt 

1,000,000 

2 

600,000 


036,000 

4 

260,000 

f 

233,440 

S 

126,000 

1 

120,720 

16 

02,600 ] 

1 

63,060 

100 

10,000 

6 

10,560 

400 

2,eoo 

25.344 

2,600 

800 

1,260 

60,088 

1.260 


Hinoo the chief reference to the Departmental 
Committee is concerned with the revision of the 
Ordnance maps, it would appear to be a favourable 
opiJortimity, which may not occur again, for a serious 
consideration of the adoption of the metric system, 
now useti in every Continental coimtry. At tlie same 
time, a simplification of the scales could be tedcon 
in hand. Anyhow, nothing, wo suggest, should be 
done to hamper the eventual adoption of the metric 
systtTO, if it cannot be introduced at present. 


Design of Cargo Steamers 


I N the aftermath of the Great War, probably no 
brancli of *u*,tivity suffered so much disorganisa¬ 
tion as that of shipbuilding. To make good the 
deficienci(^ of the moment, standard ships were 
hurriedly built with little or no relation to the 
particular work which each would have to do, and 
with inadequate attention to other details of design. 
The lean years which fi)llowod made the times difficxdt 
even for the most efficient of floots. and, without any 
foundation on which to build up a post-War policy, 
the busitiess of shipbuilding has been in much the 


same plight as a ship the steering gear of which has 
broken down. 

From this unsatisfactory condition there is now 
some prospect of release, and in a paper entitled 
"New Cargo Steamers: Efficiency Problems" read 
before the North East Coast Institution of Engineers 
and Shipbuilders on March 6, Mr. J. Leslie Batey 
discusses the question of obsolescence and its bearing 
on the probable demand for new tonnage. A cahart 
showing tonnage under construction in the Upiied 
Kingdom since 1911 and the corresponding figlxfe 
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of twenty years eiurUer gives a clear idea of the 
author's viw that there will, in the next five years 
or so, be a considerable increase of shipbuilding, and, 
therefore, of prices above the present low levels. Ho 
points to tho advantage, where immediate profits 
can be dispensed with, to be derived from building 
when prices are low and obtaining a few years later 
enhanced rates together with capital ufipreciation. 

On the technical side it is shown that for efflcioncy, 
design and spooihcaiion must be suitable for the 
particular trade for which the vessel is intended, 
that features which are nothing more than fads must 
be eliminated, and that accotnmo<1ation for officers 
and crew should be such as to attract the best type 
of men. Drawings of the B.S. Dumfries are appended 
to show the author's idea of a good plain cargo vessel 
with a well-balanced specification and arranged on 
simple and efficient lines. Questions of strength and 
weight should be left to the claasifioation societies as 
the greatest authorities on the subject and the 
dep!>sitorioH of data relating to stnirttiral trouble 


experienced with ships in service. Stream-lining of 
the rudder and stem frame is recommended as one 
of the conditions essential to efficiency. 

On the subject of service speed, the author indicates 
the retarding effects on a vessel in a sea-way due to 
rolling, pitching, heaving and yawing, and the 
additional fluctxiations duo to orbital velocity of 
surface of the water which in waves ft. high and 
100 ft. in length has been found to be as much as 
2 } knots. To maintain the service speed against 
such adverse conditions, he considers it advisable to 
give the vosscl a form suitable for a 8i>eed J-3 knots 
(according to trade) in excess of tho service speed 
detnandecl. and suggests that on trial the engines 
should bo able to develop 16 per cent surplus powOr 
on the Skelmorlie mile (or 10 jjer cent on Hartley). 
Aft a staiulard of propulsive efficiency, Ayre’s btisis 
is taken and data are adduced regarding four types 
of vtwsel, including one of the S Standard vessels, 
and their performances are analysed and compared 
in detail on tins basis. 


Embryology of Angiosperms 


A n article by Dr. P. Mahoshwari from CwrerU 
Scimee of June last, entitle<l ''Progress of 
Work in India on the Embryology of Angiosj^erms”, 
mviews the considerable amount of research aln»ady 
completed in his own department at tho Agra College 
and at other Indian botanical centres. 

Contributions from Agra include ft scries of pafM)rs by 
B. M, Johri on tho embryology of the Alismatacea* 
as illustrated by apofnes of Limnophyton and Sagittaria, 
with a review of previous work on the family : then’! 
is some variability in development in the ernbryo-sac 
and in endoRperm formation. B. L. Cupta gives a 
comparative account of previous work on tlie 
embryology of the Potamogetonaceao and contributes 
results of hie own researches on pollen and ovule- 
development in Poiantogeton crisjtus and 
arrhiza. Wo^a shows fleveral important difforenoeft 
in this respect from the allicni gimus Lemna. flimiloi* 
work on tho Ontrospermaios is found in studies by 
H. R. Bhargava on Boer?Mavia (NyctaginacesB) and 
Mollugo and Trian^^ema (Aizoacem) and by V. Puri 
and B. Singh on Digera (Amarantacoap!). In a com¬ 
parative review of ombryological work bn tho 


Cenfcros{)ennalo8, Puri and Singh suggoftt the separa¬ 
tion of tho Portulacacojc, Basellocoae and Cary- 
ophyllacoae os a distinct order. Species of Neptunia 
(Mimcwacoffi), Edipta (Compositoj) and CttsoiUa have 
rtlfto boon studied. In a paper on the gametophytt^ 
of Berl)eris mpalemia^ Johri discusses the relationship 
l>etwoen the families Kanuncula<}ua» and Berberidatjoas, 
Tho marktni similarity in members of the two families 
in sporogontjsifl and gametegenesis suggests their close 
alliance in spite of difforenceB in floral struoturo 
which liave lixm used to separate thorn in distinct 
orders. 

Dr. Maht^shwari introduces a study of tho life-historj^ 
and anatomy of Ephedra Joliala with on account of 
the development of the two gametophytee. With 
B. Bingh ho contribiiU>s on ocjcoimt of tho morphology 
and anatomy of the fern, Ophioglosswn ftbrosum. In 
his general art-iole refomxl to above, he stresses the 
importance of a study of the plants in their entirety 
in approaching a natural system of classificatiou. He 
alfto refers to tho serious difficulty arising fi‘om 
paucity of lit/orature in India, and pleads for a more 
general excliango of reprints and journals. 


Experiments in Salmon Marking in Norway, 1935 


A NOTABLE paper has just been published by 
Prof. Knut Dahl and Sven Samroe on this 
subject {SMens Forsshsvirksamhet far Ferskvanns- 
ftskeri, Odo. I. Matem.-Naturwid. Klasst?, 1036. 
No. 12), and it is demonstrated that Salmo solar 
hae a wider range in its migratory movements than 
was su|q>osed, or at any rate than had been proved 
in Europe. 

The Scottish coastal marking carried on for a 
number of years in the Moray Firth and east and 
nprtb coasts of Sutherland certainly resulted in a 


large number of recaptures and records published by 
the Fishery Board for Scotland—^up to 38 per cent 
of tho fish marked in one of the seasons—and slied a 
good deal of light on the mov^ements of fish round the 
coast. Indications were oolkwttd also from the 
capture of salmon, at infrequent intervals, at far 
distant points, that tho Atlantic salmon ranged 
widely. But the Norwegian results now published 
prove this to be the case. 

The authors are of opinion that the high percentage 
of Kicaptupoa—reaching 48 per cent—is due really 
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to tht* fact that the markia used had tlie place of 
origin indicated upon them (“ZooJ. MuMOum* Oslo**) 
as 'well as a distinguishing number, and that on this 
account the reporting of recaptures was more com' 
plct^. In the Scottish operations wo relied upon a 
wide circulation of tho occurrence of the marking 
and tlie offer of rewards, but on one or two occasions 
it did happen that the* report of a recapt\in> was 
obtained only after the ftah luui made a railway 
journey to market. Also, the Norwegian marks wen» 
inserted not in the base of the dorsal fin, but were 
wired through the bock just in front of the dorsal 
fin, where the mark was more conspicuous. 

The greatest distance recordcxl from the Stx)ttish 
marking was about 620 miles, being the shortest 
distance from the Spey round the north of Scotland 
to the Eden in t^Himberlond. On the Pacific coast 
of North America ‘tagging’ had shown greater 
distances than this, and operations at the Alaakan 
Peninsula had yielded not orily long distances but 
also some interesting information about tho pace of 
travel at different times of the year. Newspaper 
reports had oven told of a salmon {Oncfiorynchue) 
from this sot of operations that foliow(^d tho line of 
the Aleutian Islands and had been captured in Kam¬ 
chatka by Japtiiiese fiaViermon. This journey 
is well over 1,000 miles. From the west of Vancouver 
Island also fish liad gone south to the Columbia 
River, a distance of 8(K> miles. 

The Norwegian records now give one example of a 
fish having travelled from Titran on an island off 
the Trondhjem Fiord, north to the Wyg River in the 
Gulf of Onega in tho White S<3a, a distance of 2,500 
kilometres, which is approximately 1,500 miles. 
Lesser distances are 1,100 km., 800 km. and 700 km. 
It is interesting to notice also that one fish, marked 
at Rong not far from Bergen, had gone south-west 
across the North Sea to Montrose, the interval of 
time being 19 days and the distance 560 km., which 
is approximately 360 miles. 

This paper opssns up a new vista of the rangi^ of 
S. solar, and some interesting particulars ore given 
also about smolt marking carried out by Dr. Gunnar 
Aim in the Baltic, and showing wide movements. 

W, L. C ALDER WOOD. 


Educational Topics and Events 

London.— Mr. D. G. Catcheside, lecturer in botany 
in King’s Golloge, has been ,awardod a Rockefeller 
fellowsliip in eytological genetics. He is to spend 
a year in Dr. T. H. Morgan’s laboratory at the 
f’alifomia Institute of Technology, Pasatlena, 
ginning in September 1936. 

Si’. Andrews. -The Sonatus Academicus has 
resoK'od to confer the honorary degree of LL.D. on 
tho following, among others, at the graduation 
ceremonial to be held in June ; Mr. David Anderson, 
of the firm of Mossi**?. Mott, Hay and Anderson, 
consulting engim>f'rs, London ; Prof. J. E. Little- 
wood, Roijse Bull professor of mathematics in the 
University of Cambridge; Major F. J. J. Ney, 
executive secretary, National Council of Education 
of Canada, Toronto, Canada; Prof, E. W. Reid, 
emeritus professor of physiology. University (Jollege, 
Dundee. 


SsErELBLD.—Lord Crowe, Chancellor of the Uni¬ 
versity, will open the new TJuivorsity Students* 
Union building on Saturday, May 2. The building 
was mode possible tlirough the generosity of Alderman 
J. G. Graves, who gave £15,000, the cost of the 
building. Before opening the building, Lord Crewe 
will confer honorary degrees upon the following, 
among others : Sir Charles Grant Robertson, Vice- 
Chancellor of the Univwsity of Binningham ; Sir 
Harold Hartley, vice-president aixd director of scien¬ 
tific research of the L.M.S. Railway Company ; Sir 
Frank Smith, secretary of the D<3partment of Scientific 
and Industrial Research and seert^ary of the Royal 
Society ; Sir Harold Carpenter, professor of metal¬ 
lurgy in the Royal School of Mines. 


The American National Rf>search Counoii hOfS 
administered during the past sixteen a |>ost- 

doctoral fellowship sclieme, financed by the Rocke¬ 
feller Foundation, involving tho expenditure of nearly 
four million dollars. It seems that the Foundation, 
while continuing to tedee a keen interest in the post¬ 
doctoral fellowship principle, will not continue its 
support on the same scale and in the same way aa in 
the post; and some anxiety has, in coiise((uonce, liewn 
aroused in university circles as to ways and moans 
for ensuring the maximum of opportunity for minds 
capable of productive scholarship. At tho thirty- 
seventh asmual conference of the Association of 
American Universities hold at Comoll University last 
November, Utim que^stion was discussed in pa|)ers by 
Prof. F. R, Lillie of the National Research Counoil, 
Dr. K. T. Compton, president of tho Massachusetts 
Institute of Technology and Dr. Ray Lyman Wilbur, 
president of Stanfoi^ University. The National 
Research fellowships ore comparable in aim and soojk? 
with the fellowahijis instituted in Great Britain in 
1891 by the Royal Commission for the Exhibition of 
1851 and, like them, have this great advantage over 
fellowahips awarded by uuiversitit^, that the field 
of Boleotion is enormously wider. Dr. Compton’s 
paper outlined on ingenious plan, tho essential 
ftjaturos of which are ; tho offer by each of a group 
of associated luiiversities of fellowships for research 
to be carried out within it, and the assumption of the 
task of selecting fellows by an independent board 
which receives applications from candidates through¬ 
out the country. A schedule of stipends uniform for 
all tho universities wouUl tend to jmwent candidates' 
choice from being iufiuoncod by financial oonaidera- 
tiona. Such a scheme would, Dr. Compton beliovos, 
if subscribed to by a sufficient number of universities, 
be subsidised by the Rockefeller and other founda¬ 
tions. 

Harvard University oelebrattps this year the 
throe-hundredth anniversary of its foundation. The 
occasion is to be marked by inatiguraiing two schemes 
of higli importance, the outcome of what is termed 
“a now appraisal of tho University's {place and 
function in the life of tho nation”. One of them is 
for the creation of ‘university profesaoTshtps’ of a 
novel kind, affording to teachers and scholars of 
unusual scope and ability broader opportunities than 
have hitherto been available in American universities. 
The Harvard authorities are impressed by tho realisa¬ 
tion that all subjects which are intensively atudio<i 
lead into other subjects, and the oooupanta of the 
new chairs, while not exactly ‘‘ptofessors of thing»-hi- 
gonemr’, will be limited by the soope of their own 
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rathar t|wi by the traditional division of 
tsub^eets, {t is ho|>ad by this meaiiB to ^^fortify the 
university m a whole in contrast to its separate parts 
or departments^'. It is sought to obtain for each 
cliatr an endowment of half a million dollam to 
provide not only an adequate salary, but also an 
allowance for assistants, both for instruction and for 
investigations. In thus safeguarding itself against 
dopartmoiitalism —that insidious disease incideiital 
to the growth of specialisation in uni versi ties—Harvard 
has given a load that may prove to have very far- 
reaching results. It stands for a movcmieint the very 
antithesis of the tendency, exemphfied in Russia, to 
abandon the ideal of a great community of scholars 
working in all delds in th(; best ouvironment in which 
to promote breadth of understanding, and to sub- 
Htitute that of separate schools or research institutes 
fMiioh concentrating upon its own field in isolation. 
The other schemo is for “national scholarships** 
intondod to open the door of opportunity for study 
at a groat endowed university to more of the most 
promising youth from every part of the country. 
Tlioy are to provide “as muoli as may be nt>oded up 
to $1000 in the first year and $1200 thorcaftor** and 
will not carry an implication that all the recipients 
are poor. 


Science News a Century Ago 

The British Museum 

Tha Times of April 13, 1836, common ting on a 
return dealing with the British Museum issiioel in 
April 1836, said : “I'he receipts of the British 
Museum last year were £19,603 8s. Oj//., of which tlie 
public money voted by Parliament amounted to 
£19,076 4 j9 . leaving a balance of £527 3#. 6d, 

The ostimatod expenditure} for the present year is 
£23,600. . . . There is in the pi'osent estimate a 
H|>ecial item of £2,000 for the purchase of mtmu- 
soripts, and another of £500 towards making moulds 
of the Elgin marbles. The principal item in which 
there is an increast^ this y(?ar is in salaries to the 
minor officers and serv^orits , . . and to a provision 
for an increased niunl>©r of copyists for the purpose 
of furnishing the public in the reading-nwms with a 
(■omplete catalogue of the printed books within the 
current year. . . . The number of visitors to the 
general collection last year was 289,104.** 

Airy's Lectures at Cambridge in 1836 

When Airy was appointeci Astronoinor Royal, ho 
stipulated that ho should be allowed to give a final 
t‘(>urse of lectures at Cambridge. Lord Auckland, the 
First Lord of the Admiralty, agreed to this, but his 
siiccoHsor Lord Minto refu^ tlie necessary jiennis- 
«ic)n. When this was known in Cambridge, a petition 
was sent to Lord Minto, who then yielded. Referring 
this in his “Autobiogrophy”, Airy wrote : **On 
April 18 I went to Cambridge with my wife, residing 
at the Bull Inn, and began Lectures on April 21st: 
they oontinued fapparentlyj to May 27th. My lecture 
room was orowd^ [the mimber of names was 110] 
and the lecturee gave great satisfaction. I offered to 
the Admiridty to put all the profits in their hands, 
and tmmitttod a cheque to the Aocountant General 
of the Nbvy : but the Admiralty declined to receive 
them,V , 


The Royal Society 

At a meeting of the Royal Society hold on April 21, 
1836, Murchison being in the chair, a coramuntoation 
from Prof. J, F. Daniell was read entitled “Additional 
Observations on Voltaic Combinations*’. “Tho 
author,” the report said, ”has found that the con-^ 
stant battery, described in a former communication, 
might be rendoretl not only perfectly steady in its 
action, but also very powerful, as well as extremely 
olfieacious and convenient for all the purposes to 
which the common voitai(; battery is usually applied. 
With this view ha places the cells which form the 
t>atiory in two parallel rows, consisting of ten cells 
in each row, on a long table, with their siphon-tubes 
arranged oppositts to each other and hanging over a 
small gutter, placed between the rows, in order to 
carry off the refuse solution when it is necessary to 
cliange the acid. Having observed that the unifoimity 
of action may bo completely maintained by the 
occasional addition of a small quantity of acid, he is 
able to dispens<5 with the cumbrovis addition of the 
dripping funnel; on arrangement which admits with 
facility of any combination of the plates which may 
be desired.” 

Bichat's Theory of Life 

“Evebythino around human Innings, according to 
M. Bicliat, Ujnds constantly to their dostniction, and 
to this infiueiico they would iiecostwirily yield, wore 
they not gifted with some poimanont principle of 
reaction. This principle is thoir life, and a living 
system is nocossarily always engaged in the per¬ 
formance of functions, whoso object it is to resist 
death. Life, according to Bichat, is the stato of being 
prodticed by the possession and exercise of what be 
calls the vital proi>ertie8 ; yet ho does not always 
arJhero with logical strictness to this definition ; but 
rather uses the term sometimes to designate tlie 
vital properties colIeotivel 5 % and this is perhaps the 
liesl and most oonvoniont sense. His essential 
doctrine, however, is that there is no one single 
individual presiding principle of vitality, that 
animates the body, but that it is a collection of 
matter gifted for a time with certain powers of action 
combined into organs, which are thus enabled to act, 
and the result is a series of functions, the conneottvl 
performance of which constitutes a living being.” 
{LartrCet, April 22, 1836.) 

Scientific Lectures in Ealing 

Ik an interesting contribution to The Times of 
April 23, 1836, a correspondent said : “The beautiful 
village of Great Ealing, Middh^x, has boon kept in 
a most pleasing state of excitement during the last 
week by tho opening of an institution patronized by 
the principal of the nobility, clergy and gentry of the 
neighbourhood and entitled ‘The Union for the 
Moral and Intellectual Improvement of the Indus¬ 
trious Classes of Great Ealing and its Vicinity’.” 
The opening of the institution took place in the 
Great Hall of Messrs. Nicholas’s Ealing Scliooi on 
April 11, the Rev, Mr. Smith, the vicar, presiding. 
“Mr. Bird, lecturer at Eton Oollege, Harrow School, 
Messrs. Nicholas’s School, etc, was appointed to 
open xtjjhe institution with a course of three lectures 
on astronomy, he having risen from the working class 
by his own exertion and perseverance to the high 
honour of leoturing before royalty. . . .** 
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Societies and Academies 

Paris 

Academy of Sciences^ March 9 (CM.^ 202, 785- 884). 
Louie Lapk^qub : Notice on the late Ivan Petrovitoh 
Pavlovi'. Aufbbd Laohoix : Tlie volcanic nx^ks of 
Pitcairn Island (Southern Pacific OtxMin). Jobkph 
M oNTGOLiriKR : All internal combustion motor. A 
sealed letter depoHited in 1784. Edouaho Le Roy : 
The formula' of lAirontz. Emile Jottoxtet : Waves 
of 8ho<!k and eontinuous waves of certain gases. 
Richaku Fosse and Patti. Dp: ( Jhaevk : The syn¬ 
thesis of eyanatnide by the oxidation of forinaldehydt.' 
and ammemia. By the oxixlation of a solution of 
fonnaldchyde and ammonia with calcium y>er- 
manganate, cyanamide was prodxicod, in quantity 
about 2 per cent of the aldehyde oxidised. Hy'acinthe 
Vincent and Kiiancois Mokeil : The noutralising 
action in ^ntro of certain chemical bodies on the toxic 
power of curare. The substances found previously to 
exert, a neutralising effr^ct on certain toxins and 
alkaloids were found to exert a similar action on 
curarf\ Chahi.es Poisson and ANDHii Savohnin : 
The magnetic anomalies at the summit of Rantoandro. 
(.^ortain basalt peaks in Madagascar show intense 
magnetic anomalies, possibly sxifticient to be dangerous 
to aeroplanes flying by compass. Kdm. Seroent, A. 
Donatien, L, Parrot and P\ Lestoqtxabd ; The 
evolutive cyck^ of the sporozoan Theileria dispar^ the 
agfmt of the bovine theik^rosis of MeditorraruMin 
^l^ountrif's, in th(* ox and in a tick. Jacqxtes i>e 
Lapparent was elected Correspondunt for the Section 
of Mineralogy in succession to the late Oeorges 
Friedel. Paui. LliivY : Observations on a note of M. 
Denjoy. Leonidas Kantorovitch ; The properties 
of linear somi-or<linat4> spaces. F. Lkja : (Certain 
functions of ensemble in any metric space. Armano 
Rauch ; The integral algebroids of p order admitting 
imglcH of divor^nce Tt/p. Micheu Luntz and AndrIs 
Japy : The dispersion of heat by turbulent con¬ 
vection and the rncasuroment of the turbulence. 
Paul Schwarz : The permanenci^ of alternate eddies 
in a rectilinear canal. Jean Deijsarte : A pniblem 
of diffraction. Alexandre Mabceu Monnikr and 
Joseph Bazin : A generator producing sinusoidal 
oscillations of constant amplitude over a very 
extended range of frequencies. Romolo Deaouo : 
The thermo-electric and voltaic properties of normal 
and abnormal metallic films. The normal film can 
be distinguished by oj)fH>Ring it to the massive metal 
in a col], when no e.m.f. should develop. It is shown 
that two gold conductors, on© thick and the other of 
green film thickness, are voltaically e(|uivalent but 
thermo-elet;trically different. (L Wataohin : The 
interaction between proUms and nesutrons. Maurice 
Roui.ijeau : Tlie influence of temperature on the 
senHibiiity of rapid photogi'aphic emulsions. The 
rx^sults of expi^riments on a dozen different emulsions 
ore shown graphically, with density and temiierature 
of the platc' os variaViles. The sensibility was itKlucexi 
as the temperature was lower. RkniS: de Mallemann, 
Pierre (Iabiano and F. Suhner : A new absolute 
determination of the magnetic rotatory power of 
water. With the apparatus usxhI the rotations ob¬ 
served wore of the order of 55^. For the green mer¬ 
cury lino the Verdot constant at 11-5'^ C. was found 
to be 1*543 X 10"® :t 0'(8)1 minutes of arc. Marcel 
Lbooin : The deviation of the p-rays on nitrogen 
nuclei. Pierre Preiswbbk and Hans von Halban, 
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Jb. : The relative poaitioiis of the resananoe levels 
for the capture of neutrons by silver and by iodine. 
Maurice Enoeldingeh : IStudy of the formation, in 
xlilute solution, of the colloidal resinS obtain^ by 
the action of formaldehyde on resorcinol. Cu^ent 
Duval : Ferric oxalate. From a study of tl»o ion 
transport in absolute alcoholic solution the author 
concludes that this substance is not ferric oxalate, 
Fei(C, 04 )a-h 4 HjO, but behaves as ferritetrahydrin 
forrioxulate, Fo{Ca 04 )a.Fo(H( 0 ) 4 . Liou Oui Tao anxi 
Wang Shih Mo ; The equilibria between xii chloro- 
{lentarnmine colnilt sulphates ami their sulphuric 
solutions. Akmand Marie de Ficquelmont : Tlie 
physicochemical study of the neutralisation of 
aqueous solutions of the metaphosphimic *uid 
diimidotriphosphoric acids. Pierre Donzelot and 
Maurice Chaix : Tlie Raman offccjt in organic 
sulphides. Jean Ettori : Tlio colour rouition of 
titanium with ascorbic acid and other moleouIeH 
containing the group )--C(OH). The forma¬ 

tion of an orange yellow complex with titanium salts 
is a general property of the above group, named the 
orthodiol-cne group. Raymond Paul : The syn¬ 
thesis of tlic Oarlina oxide. This substance, extracted 
from the roots of Carlina amulis^ appears to 1 k^ the 
only acetylene derivative oc<!urring in Natiin^. A 
compound of the same composition has been pre¬ 
pared synthetically, resembling the natural pro<luct, 
but not c(uite iTlentical, jxissibly on account of in¬ 
complete purification, JAcguES Bouroart ; The 
marine Quatfimary on the coast of Cap Saint-Vincent 
in the estuary of the Sado. ANDn:^ Savornin ; The 
possibilities of magnetic prospecting in Madagascar. 
An account of the difficulties encountered and sug¬ 
gestions for reducing errors. Louis KblI^ : The 
values of the magnetic elements at the Val-Joyeux 
station (Seine-ot-Oise) on, January 1,1036. Francis 
Rookr Spencer Henson : The largo Foraminifera 
of the Oligocone of Palestine. Mlle. Fbrnande 
Floub : The natural classification of the Pinaceoi. 
Emile Michbl-IXtrand ; The metabolism of the 
phosphorus compounds of tho acorn in the course of 
germination in the light, Henri Marcblbt : The 
presence of hy<lrocarbons in the product removed by 
the deodorisation of olive oil. The examination of 
the substancos removed by treatment of olive oil 
with superheated steam proved the preseaoo of seven 
hydrocarbons. The original olive oil contained only 
0*007 per cent of these hydrocarbons. G. and M. 
Arnaud ; Virus diseases of the Prunus group of 
Rosacece. Pierre Feyei, : The influence of the renal 
secretion of urea on the working of the resorption 
apparatus of chlorides in mice. J. Legendre : The 
continental penetration of the maritime mosquito. 
TJie nios()uito ^diis punctatiis^ whicli normally 
breeds in wilt water pools, can penetrate several 
kiJometrf^ inlami, depending on the distance the 
seR-water reaches from the coast. Paul Bonneville : 
I’ho ociodormic origin of certain parts of the royal 
adipose tissue of termites. Mmb. V^ba DantoHa- 
KOFr : The capacity of an inducefi ovary of a bird 
tn condition secondary si^xual cliarocters. Georoes 
Takrbt : The comparative velocities of hydrolysis 
of some glucosides imder the influence of ultra¬ 
violet rays, acids and diastases. 

Moscow 

Academy of Sciences {CM., 4, No. 0-7 ; IftSd). A. 
Minjatov ; The interpolation problem with functions 
of several complex variables, A. A. AbI’juorOv i A 
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new ovjalna.tion of g[n) in Wiring’s problean. A, 
: Conjugated trigonometric aeritw. A. S. 
BaKaltajbv r t5i 6 mnciple of radiation generaliaod 
in a stationary problem in tlie apace of the elasticity 
theory. A. A, GBthfBiCKO and B. I. Rjabchikov : 
Contribution to the problem of th<^ strength of iso¬ 
meric basoe of the ty^ [Pt(NH,).(OH)e]. K. 8. 
Topcthtjbv : (1) Nitration method of 6-raethoxy-8- 
nitrotpiinoHiie. (2) Cases of mobility of the nitro- 
group* Mobility of the nitro-grouj) in tt-m(^thoxy-5-8- 
dinitroquinoline. A. P* Terentiev, K, V, 
Vinooradova and (J, D. Galpern : Diozometric 
detemiination method for carbohydrates. O. C. 
Moor and B. N. Ror^HKOv : Fin<liiig of bituminous 
rocks in the Cambrian deposits of north-west Yakutia 
(Anabar River). I. 8Ei)iJ!:rKij and B. BRUNowaKi,! ; 
Structure of humic acid and its relation In ligniti 
and to coals. N. N. Mkdveoev : The contributive 
effect of cold to irradiation in the praduetion of 
mutations. N. 8. Bi/tarin : The ehromoooine 
complex of th(' arkliar {Ovis polii karelw^ Sev.), the 
kiirdiut^hny rarn (O. atealopf/ga) and their Fj-hybrid. 
D. A. Henkel and A. A. Kitbvxin : The drought - 
liardening of the potato before sowdng. 4, V. 
Kakitin and N. N. Stjvokov : The cfffHit of tem- 
j>orar>' aruerobiosis on the sprouting of young potato 
tubers. A. <J. Ivanov : Notes on some birds of 
1'adzhikistan. A. M. Popov : A new genuH and species, 
Ljfcozoarceti hubb«i (Piflces, Zoarcida*). of the Okhotsk 
Sea. 

Rome 

Royal National Academy of the Lincei (AUi, 22, 93- 
180; 1936). A, Bbmporad : IncreoKcd precision in 
recent nnluctions of the Astrographic C'atalogiie. 
N. Spampinato ; Extension to the bicomplex field of 
two theorems of Levi*Civita and of Severi, through 
the homologous functions of two complex variablos (2). 

G. Paiozzi : Projective applicability of plane lattices. 
U. Bbogoi : Series development of Laguerre poly¬ 
nomials. O. ScORZA Dragonj : Some theorems of 
means encounb^red in dynamics. U. JiRoaoi: 
System of infinite linear equations. A. Terr acini : 
Prtijfjotive linos of a surface. L. Son a : Translo- 
circulatory cummt which invt^sts a bilateral lanriina. 
M. Partori ; Problem of Ch^bsch {!). C. M, 
Malditra ; Chemical rt^'searches on the Orlx^tello 
lagoon with regard to the biology (2). V. Caoltoti : 
Structure of ferric phosphate. FeP 04 prepared by 
the action of Na»HP 04 on FeCU in pn^seiveo of 
CH*OOONa oryetallisea in one phase isomorphous 
with quartz. C. Nexibero and W. Cahill : Total 
enzymatto hydrolysis of eondroituvsnijihurie and 
muooitin-sulphurie acids into their eomponoiit-s, G. 
SCAGLIABINI; Colour reaction betwe«m nitro- 
prusMuie and Hulphitcs (B6deker*s reaction). The 
formation of the complex ion [Fe(CN)ftN08O8j"" 
is demonstratiHd. P. Pbatssi and A. Zanetta ; 
Reaction betwi^n pyirolo and isatin (pyrrole-blues) 
(3). Pyrrole blue A ha« boon obtaino<i in the pure 
orystanin© state, but the structure is not yet certain. 

H. BREtrxL and C. A, Biancj t Discovery in mtu of 
a new skull of Homo neand^rihalmma in the deposits 
of Sacoopastore (Rome). E. Sanero : Prc^Henco of 
prehnite at Monte Loreto in Liguria. A mineral from 
this source is shown to be pn^hnite, HjCa^AlifHiOi),. 
G. AjgAKTKA I Method of estimating the antiricuritic 
vitamin using the eonoeption of the beriberi 
qviotient Qbr O* Amantea ; Action of some chemical 
Mubetanoes on clonus due to atropinisation of the 
corticiid sensory-motor centres* 


Washington^ D.C 

National Academy of Sciences {Proc., 22, 81-140, 
Fob. 16). John M. Ipe : C'omparison of statioaliy 
and dynamically determined Young’s modulus of 
rocks. The specimen, in the form of a cylinder 20 cm. 
or 25 cm. long and 1 *69 cm. or 6*08 cm, in diameter 
reHjR^ctivcIy, is pJacf^l upright on a thick steel disk, 
its lower end, to which is cemented ii metal foil, being 
separatfui from the steel by a sheet of mica. Alter¬ 
nating voltage of variable frequency is applicKl to the 
foil and steel disk, and when its frequency resonates 
with the longitudinal fmqucncy of the Hpc<umon, the 
latter vibrates with increased amplitude and radiates 
sound. From this frequency YoiuigV modulus is 
computed. The vahuw obtained! agree well with 
those obtained by the seismic wave method. Oener- 
ally, the dynamic values arc 4-20 cent higher 
than thos(‘ determined statically for the kbitk* speci¬ 
mens, duo probably to the pr(^senee of minut/C cracks 
and <*avitieH. V'’ariations in tlie sami* rock appear to 
bi* duo to variations of density and of elastic pro¬ 
perties. J. V. Neumann : (1) Continuous geometry. 
A continuation of rofit'ut work tending towards the 
oiimination of notions of points, lines and planes 
from geometry. (2) Examples of continuous geo¬ 
metries. Joseph Miller Thomas : C'ornplete dif- 
fercintial systems. EnijAKD Gech : On general 
manifolds. G. A. Miller : General theorems applying 
to all the groui>s of order 32. M. H. Hrstenes : 
Mininiax principle for functions. E. B. Wilhon and 
M. M. IIiLKKRTV : On the explosivone.ss and des¬ 
tructiveness of the 1918 epidemic [of influenza in the 
Daited Statics], A statistical discussion, Chester 
Stock ; 8<5S^ri Eocem^ Didolphids. The first record of 
theses marsujxials iii th(5 North American uj?p(>r 
Eocene. John B. Lawtiknce and Ernest O. Law¬ 
rence : The hiologi<!aI act if) n of neutron rays. Mak¬ 
ing certain assuinptit)nK about the amoxmt of ionisa¬ 
tion likely to be producfMl in tlie ti.ssues of rats, a 
procedure was devised whereby two similar batches 
of rats were expoH(*d for differtmt j)eriods to ne\itroas 
and X-rays estimat'd to jiroduce equal ainoimts of 
ionisation, ’fhe blood picture and general health of 
the animals were observetl. Per unit (if ionisation in 
the rat, neutrons are jxwsibJy five times as effective 
biologicially as X-rays. Thi* results suggest that 
workers using neutron generators should hav(^ 
adc^juate prott^t ivo serreening, x»^f'Siimal>ly by sub- 
stancfw containing a high proportion of hydrogen and 
therefore good absoi'bcrs of neutrons. Raymond K. 
Zirkle and Paul C. Akbkusolo : Relative effe(!tive- 
ncHH of X-rays and fast neutrons in retarding growth. 
Wheat seedlings just showing the primary root were 
submitted t(^ equivalent doses of neutron and X-ray 
radiation. Plotting retardation of growth against 
liosage, the experinwmtal points cluster about tlie 
same smooth curve if the scale of X-ray dosage is 
twenty times that of tlie neutron dosage. Considera* 
tion of the mode of ionisation suggests that a unit of 
neutron irradiation ])roduoes twice as much ionisation 
in tissue ews a unit of X-mys ; hence one ion produced 
in tisRue by neutrons is as effective as ten ions pro- 
duct’d by X-rays. If this ratio (10 tD 1), compared 
with that of the previous papt^r (6 to 1), indicatc^s a 
real difference for different tissues, tlie therapeutic 
use of neutrons instead of X-rays, for example, in 
treating tumours, is indicatod ; but mort^ detailed 
determinations on the rat or other biological object 
are required to support this suggestion, Edison 
Pettit : On the colour of Oater I^akc W'ater. This 
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lake ill southem Oregon is in^ the crater of an extinct 
volcano, the walls of which mostly rise abruptly to 
500-2,000 ft. The only known source of water supply 
is the precipitation within the crater; the average 
depth is 1,500 ft. The water of the lake is remarkably 
blue in appearance. It is comparatively pur^^ and 
frea from suspended sediment and dissolved matter. 
Laboratt>ry tests of speeirnen.s Huggf>8t that the blue 
colour is due to Kijatte*ring of light by water molecules. 
A. E. Miksky : 'fho visual cycle and protein do- 
naturation. Kooont work on conjugated proteins 
suggests that visual purfde is such a compound, a 
carotenoid-pnjtein. Light denatures visual purple, 
forming a (ionipound, visual yf^llow, in which the 
carotenoid group is loosely bound to the protein ; in 
the dark, denaturation reverses. The function of 
retinene is to provide an increased alworption co- 
etiicient in the visible spe<itrum, t^) sensitise the 
proUiin. 


Forthcoming Events 

Monday, April 20 

Vioi’onrA Institute, at 4.30 (at the Central Hall, West¬ 
minster).—Q. R. Oair; “The Races and Peoples of the 
Early Hebrew World: a Study in Ethnology*’. 

Royal Soctktv of Arts, at 8.—Dr. R. E. Strodling ? 
“Problems of Road Research” (Peter le Neve Foster 
Lectures. 6uo<;eeding lectures ou April 27 and May 4 ). 

Tuesday, April 21 

SociETV' FOB Study of Ineukubty ash Drug Addiction, 
at 4 (at 11 Chandos Street, London, W.l).—^Dr. 
J. D. RoUoBton: “On Snuff Taking”. 

Institute or Pathology and Reseabcu, St. Mary^s 
Hospital, W,2, at 5.—Pathological Research in its 
Relation to Medicine. Sir Alimoth Wright, F.R.S.: 
“Some Results of Recent Research”. 

Thursday, April 23 

Institution or Elkctbical Engineers, at i\. —^Dr. J. D. 
Cockcroft; “The Tranainulations of Matter by High- 
Kner^ Particles and Kadiations” (Twenty-seventh 
Kelvin Lecture). 


Faraday Society, April 20 22. General Discussion on 
“Disperse SystcuiH in Goflos : Dust, Smoke and Fog” 
to bo held at the TTniversify of J^oeda. 


Official Publications Received 


Great Britain and Ireland 

Technical Piihllcatlons of tJw IntenuitlonAl Tin KexKiarch and 
Development fonncil. Series A, No. 31 : The Constitution of the Tln- 
Rioh Antimony- Tin Alloyo. By Prof. D. Hunaon and W. X. 1^11- 
Walpoie. Pp. 12. Km. Seriw A, No, »2: Itifluenoc of SuifiMj© 
Cuproue Oxide locluftioDfi on the PoroMty of Hot-Tinned Costings on 
Copper. By Dr. AV. D. Jones. Pp. S. Free. Series A, No, 33 : The 
Hot-Tinning of C{>pper; the AtUck on the Basis Metal snd Its BOects. 
By E. J. Daniels. Pp. 10. Free. (London: Internstlonal Tin RoBearch 
and Development Omnell.) (288 

Biifrtneew* Study Group ou EeonomUs, Interim Kepoit on fclio 
Design of u Family Budg^a wlUi Special Heferenet* to Food. Pp. 20 
(l/maon ; Illngtneon' Study Group on Boonomies.) Od. 1243 

Proceedings of Uie Koysl Society of Edinburgh, Session 1235-1936. 



SoOtlaiHl and upon its Age Compoeltiom. By Dr. Bnld Ohartos. 

6-^12. *kL (Edinburgh: Robert Grant ami Son* Ltd.; Lowl,-, 
WUUsnu sod Korgate, Ltd,) (249 


Amt 18, 1998 


Other Countries 

Reprint and ClrOular SeHes of tlie HoGonal Bosewoh CouaelL No. 
107 : Industrtad Prospeotbig. By G. F. Kstterbig. 3. (WoshlngloiL 
b.C.; National ReeearclT^unttll.) 26 oenta. {1^8 

U.S. Department of the Interior : Geologloal Survey. Bolletiii S6ft i 
Zinc and Lead DoposiU of Norilwm Arkansas. By Edwin’ X. Mo- 
Knight. Pp. vt4-311 fll plates. 1 dollar. BuUeiln 8G8-A : Minonl 
Industry of Alaska In 1934. By FbUln 8. I^th. P]). 11-1-91 -l-lSa. 
10 cents. Water-Supply Paper 750; Surikee Water Supply of the 
Tfnited States, 1984. Port 4 ; St. Lawrence Elver Basin. Pp. v| + IM. 
20 cents. Water-Supply Paper 762: SorfOee Water 8u);mJy of the 
United States, 10 ;h. Port 7 ; Lower Misslsiiinpl River Barin. Pp. 
v-fl20. 20 cents. Water-Supply Paper 700 ; Bnifkoe Water Supply 
of the T^nlt«<i States. 1934. Part IS ; North PacUlo Slope Basins. C ; 
Facifle Slope Basins In Oregon and Lower Oohunbta River Basin. Pp. 
vl-f 165. 20 centA, Water-Supply Paper 771 : Floods In the Unlhm 
StatcH : Magnitude and Frequimey. By Claienco 8. Jarvis and others. 
Pp. 497 + 3 plates. 1 dollar. A^ter-oupply Paper 772; of 

Relations of Ralnlkll and Run-Off in the United States. By W. 0. 
Hoyt and othem. Pp. SOI. 25 cents. (Wosldngton, D.C,: Govern¬ 
ment Printing Oflloc.) [273 

U.S. Department of AsrlcnJture. Circular No. 376: New Equip¬ 
ment for obtaining Host Materia] for the Hajn Prodoetkm of XnsAo- 
yrardma an Egg Parasite of various Insect PesU. By Herbert 

openeer, Luther Brown, Arthur M. PhUllps. Pp. 18. (Washington, 
D.O.: Government Prinring Office.) 6 cents. fSOS 

Bulletin of the Vanderbilt Marine Museum. Vol. 6; ficienti^ 
Results of the World Cruise of the Yacht Alva. 1931, William K. 
Vamlerbllt Oominanding. ('nastanea ; Anomnra, Mocnira, Euphausl- 
acea, Isopoda, AinplU^da and Bclalnodermata; Asteroidea and 
Eohinoldea. By Lee Boone. Pp. 264+96 plates. (Huntington, 
L.I., N.Y.: Vanderbilt Marine Museuua.) [303 

Records of the Botanloal Survey of India. Vol. 3, No. 6 ; Flora 
Arabica. By the Rev. B. Blatter, l^art 5 : Onrtaceae—Oramineae. 
Pp. li+451-519+llx. (Delhi: Manager of Publications.) 2 nipcos ; 

8«, w. mi 

British Honduras. Report of the Forest Trust for the Peri(Kl 1st 
April 1983 to 81st Doeember 1934. 21. (BelUe : Forcftt iK^pait- 

ment.) (308 

Koninklijk Nedcrlandsch MateoroloidHei) Instituut. No. lima: 

Brgebuisse Aerologlschor Beolmchtungen. 28, 1034. Pp. lv + 42. 
l.SO fl. No. 108; Scismlsohe RegistrieniDacn in De Blit. 21, 1933. 
Pp vlU + 40, 0.70 fl. (*s-QraveQhage ; RliKsnitgeveriJ.) (308 

Canada : Department of Mines ; Natlorml Museum of Canada. 
Bulletin No. 77 (Geological Series, No. 52); Hooded Hadrosaurs of tlie 
Belly River Series of the Upper Cretaceous, by C. M. Sternberg; 
Musculature and Functions in the Ceratopsln, by L. B. Russell, Pp. 
il+48 + 7 i)latt». 25 cents. Bulletin No. 78 (Anthmpologicjal Herlee, 
No. 17); The OJibwa Indians of Parry Island, their l^miat and 
Religious Life. By Diamond Jonness, Pp. vi +115. 25 cents. (Gttawa : 
King’s Printer.) [308 

Canada : Department of Mines: Bureau of Economic Geology ; 
Geological Survey, Memoir »B: A ProlUnlnory Contribution to the 
Floras oi‘ tlie Whitemud and Ravenscrac Fonnatiorw. By B. W. 
Berry. (No. 2807.) Pp. It+107 (20 plates), ih ttents. Memoir 184: 
Dceerlptions of Propenies, Sloean Mining Camp, British Columbia, 
By 0. B. Calmea. (No. 2390.) Pp. v+274+ 2 plates. 75 oents. Memoir 
185 : Cldbougamau Lake Map-area, Quebec. By J. B. Mawdsley and 
G. W. U, Norman, (No. 2409.) Pp. Iv-195 + 6 plates. 26 cents, 
Memoir 186 : Gold Deposits of Elbow—MorU>n Area, Manitoba. By 
C, H. Btockwell. (No. 2407.) Pp. U I 74. 25 oenta. (OtUwa : KIm's 
P rinter.) WS 

Dominion of Caimdo. iU^port of the Department of Minos fbr the 
Fiscal Year ending Marclt 31,1935. (No. 2402.) Pp. 111+48. (Ottawa: 
King’s Printer,) 25 cents. [303 

Canada ; Deportment of Mines : Mines Branch. InvcMtigatloi^ In 
Ore Dressing and Metalturgy (Testing and Research Labomtorios), 
July to December 1984. (No. 748.) 11+202. (Ottawa; Kti^S 

Printer.) fSflS 

Indian Forest Records (New Series). Vol. 1. No. I: Shrinkage 

Studies on Indian Woods. 1 : Effect of High Tempeiaturee on the 
Shrinkage and Moisture Equilibrium of Wood. By Dr. 8. N, Kapur 
and AeIzuI Rehman. Pp. lv+41. 1.8 rupees • 2f. drf. Vo|. I, No, 12^ 
Entomological InvestlgatUms on tlic Hplko Disease of Bandal. (SB) 

<k>cddae ulcmiopt.). By N, C. CIiatter>ic and Dr. Roo Saheb T. V. 
Kamakrisima Ayyar. T'p. U + 233-24S. 7 annas; ttd. (Delhi; Hanim 
of Publications.) [ioS 

(;arnogl6 Institution of Washington. Annual Report of the Director 

of the Department of Terrestrial Mognetkim. (Reprinted from Year 
Book No. 34.) 223-^267. (Washington, D.O.: Bmtthsonlan Insti¬ 
tution.) [14 

National Geographic Socle^. Contributed Technical 
Pueblo Bonito 8orii>s, No. 1; Dating Pueblo Bonite and otJmr Knlni 
of the Southwest. By A. E. DouglaM. Pp. 74. (Washington, D.O.; 
National GeograplUc Socioty,) [14 


Catalogues 

Anahimnin : the Active Hflemat^motetlo ?rint:tole Of Ltd.) 


Press.) 

A Catalogue of Books on Byot^matlo Botany, Plant Biology, ^ypto- 
gamio Botany, Including tiie Llbn^ of the late Prof. Otto Tmda 
^rbtoWre. (No. 516.) jS. 40. (London ; Bernard ^uaritotb UdJ 
Ck>lloidal Omphlte; a Unique Material of Partkmltf Xntow^Tlb 
RuNRioitih Woi^rs, Pp. 83. (London : E. G. AebasOrb Ltd,) , ^ 

“ IM. 1^. IZ dniuMmMiter 18 : 

^ ^ -J Beotiott Annual, 1W6, Pp, 104, 

(London : British Xnduktrlte **-" 
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Science and Progressive National Policy 

The Special Areas and the School Leaving Age 


T he second report of the CotnmisHioner for the 
Special Areas* presented to Parliament in 
February reviews the progress made during the 
six months ended Dooembor 31, 1936, in the 
economic development and social improvement of 
the Special Areas. The policy advocated is 
essentially a long-tjerm policy, and the Com- 
mitwioner points out that while many schemes, 
some of eonsidorable importance, have been 
sanctioned, the benefits arising from their execu¬ 
tion will accrue cumulatively and time will be 
required before these benefits can be fully secured. 
Spectacular results are not to be expected but 
ratlier a steady improvement, and it would bo 
wrong to judge the value of these schemes solely 
or even mainly by the amount of employment 
given. The Special Areas Act does not provide 
for expenditure on schemes primarily intended to 
give immediate employment, and no artificial 
creation of employment has been attempted. 

The Commissioner has operated generally 
through existing authorities, organisation and 
agencies, and his report, which gives a compre¬ 
hensive picture of the work so far accomplished, 
will commend itself to the scientific worker for 
the width of vision and moderation displayed. 
Industry in general does not appear to be suffi¬ 
ciently interested in the Special Areas, and there 
is apparently little prospect of the Special Areas 
t)eing assisted by the spontaneous aotioti of 
industrialists now located outside the areas, 
although inquiry has indicated no well-defined or 
iiiBUnnountable obstacle to the establishment of 
new industries in the areas. 


„mthaCofiimaik>iierfiw^ SpecM) 

adu 6080.) Pp. *rt-hl20. : H.M. Statioiuny 


Measures are required, however, to make the 
areas more attractive and their economic ad¬ 
vantages better known; and some welcome signs 
of improvement are reported. The necessity for 
Oovemmont a(;tion in the financing of new in¬ 
dustries in these areas, and also the advisability 
of extending the preference, other things being 
equal, given under agreements with the London 
Passenger Transport Board and the railway com¬ 
panies to manufacture in the Special Areas, is 
emphasiHcd. Referencse is made to the reports 
submitted by the Newcastle Section of the Society 
of Chemical Industry and by Armstrong College, 
Newcastle, on science and industry in the north- 
eastern area and on the distribution of unemploy¬ 
ment in the same area. Specific recommendations 
regarding the application of soienoe to industry 
are being considered by the North East Develop¬ 
ment Board. 

Assistance has been given or will be given, 
subject to the satisfactory outcome of negotiations, 
to a number of public works of industrial utility, 
iiududing an afforestation plan proposed to the 
Forestry Commission which the Chancellor of the 
Exchequer has since indicated has been aooeptod 
in principle and towards which he has agreed to 
recommend that the annual grant-in-aid to the 
Forestry Fund should be increased to £600,000 for 
the next five years. 

What is most evident from the report, however, 
is the necessity of attacking the problem on a wide 
front by a combination of different methods. The 
work of the Special Commissioner is severely 
limited* by the narrow official interpretation of the 
section in the Special Areas Act which restricts his 
grants to local authorities for ‘^public works for 
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whioh no speoifio grant is payable by any Oovem- 
ment Department’' and debars him from heli^g 
any rood or bridge scheme or educational service. 
The Special Areas, however, cannot be considered 
apart from the general welfare of the nation as a 
whole. Their problems will only be solv^ when 
they are dealt with from the point of view not of 
some special area or district but in relation to the 
resources and needs of the whole community. The 
greatest need of the Special Areas is that of the 
whole community—the planning of national re¬ 
sources by creative minds awake to all the 
possibilities which scientific knowledge and tech¬ 
nical skill have put into our hands. 

The practical impossibility of dealing with 
Special Areas alone in any satisfactory way has 
been ably pointed out by Prof. H. A. Marquand in 
a recent book*, whioh indicates the necessity of 
taking South Wales as a whole, the present ^special 
area’ limits being indefensible. The same unity 
of the problems of the special areas with the 
national problems is emphasised in the present 
report in dealing with such matters as unemploy¬ 
ment among young persons. The most serious 
human problem of the special areas is tliat pre¬ 
sented by unem|jloyment among young men 
between eighteen and twenty-one years of age. 
Many of them have done practically no work and, 
brought up in homes where the father has been 
continuously out of work, they have little or no 
conception that a man’s ordinary occupation 
should be such as will provide the means of sub¬ 
sistence for himself and for his family. They have 
come to accept it as a normal condition for their 
own families and their friends to be kept for years 
by the State. In such circumstances, it is not 
surprising that these young men should be ready 
victims of all manner of demoralising influences, 
and they present the most tragic aspect of the 
problem of the Special Areas, and one fraught with 
great danger to the State. This problem oaxmot 
be ignored by the rest of the community. Great 
as may be its burden on the Special Areas, it is 
of manageable dimensions. There are only about 
11,000 of these young men, and some 7,000 have 
been unemployed for more than three months. 
It calls for urgent and drastic treatment, and none 
of the recommendations in the report deserve 
closer attention than those bearing on this question. 

In his first report, the Commissioner for the 
Special Areas recommended raising the age of entry 

* **SouUt WaVa a Flan.” By H. A. Marquand. Aa^ted by 

Ovynan Maaro. Fp. 2&6. (London; George Allen and Unwin, 

7«. Ml net. 
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to industry to sixteen years, as an important 
contributory measure for the reduction of juvenile 
unemployment. The demoralisation to which 
reference has just been made emphasises onoe more 
the importance of measures which can dimmish to 
any extent this evil, and links up this problem of 
the special areas with the discussions on the 
Government proposals for raising the school leaving 
age Which are at present proceeding. It em¬ 
phasises, in fact, the human and social ospeofr^ 
which have in many such discussions in Parliament 
and -elsewhere been overshadowed by industrial 
and financial considerations. 

The effect of raising the school leaving age to 
fifteen years on juvenile unemployment through¬ 
out the country may well be sufficient by itself 
to justify taking this step, aparti from educational 
considerations. What is much more important, 
however, is the reduction of the risk of exposure 
of the adolescent to periods of recurrent unemploy¬ 
ment and its demoralising effects on character. 
Tim danger of allowing to grow up within the 
community a class of young people who have 
never known the meaning of continuous employ¬ 
ment, and who are the ready prey of those dangers 
to which the Commissioner refers, is far from being 
appreciated as it should be. 

Something more is required than the mere * 
reduction of the risk of unemployment to whioh 
those young persons are exposed. An educational 
and welfare policy must be planned to enable the 
adolescent to withstand the risks to which he is 
exposed and to take his or her place as a normal 
useful and contented member of the community 
with the oapaoity and opportunity for expressing 
his individuality. This need is fully appreciated 
by the Commissioner for the Special Areas, as is 
shown in those sections of his report whioh deal 
with social service and local amenities, etc. It 
was equally present in the minds of the Hadow ’ 
Committee when its report was issued in 1924* Its 
proposal was not merely the addition of another 
year to the school life of the child but also tlK 
reorganisation of schools into primary and post¬ 
primary so as to secure thst ^vantages of a four- 
year course for senior schools. 

Opposition to ihe Education Bill recently ixitro<^ 
duoed is consistent and widespread from all types of 
educational authorities, largely because the preseist 
proposals of the Government appear to ignore ttds 
point. Many experienced ^ adminh^atcMrs baVo 
expressed the eniphatio opinion that, under the 
Government’scheme, exemptions vrSI be Oh a 
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«cale that makaB the ptomwed reform a farce and 
defeats any real hope of the post-primary schools 
fuaotiomng as they are planned to do. The 
iwdformity with which xosponsible educational 
opinion has condemned the Government proposals, 
the protests of the county councils associations, 
the summoning of a national oonforencie by the 
Association of Education Committees indicate the 
disappointment aroused hy this short-sighted step. 
^ In educational policy, as in dealing with the 
Special Areas, the primary need is some means of 
plannizvg the whole question in relation to the 
ultimate needs of ttie community and its availahle 
resources, and then some authority sufficiently 
powerful to co-ordinate the various interests and 
factors ooncemod in action upon the agreed policy, 
without let or hindrance from sectional interests 
which at first sight it may appear to affect. The 
value to the community of the reorganisation in 
tniucation which the raising of the school leaving 
age makes possible, whether measured in terms of 
industrial efficiency or the reduction of j\ivenile 
unemployment, is now undisputed. 

Apart from its bearing on unemployment, many 
industries are already prepared for a higher age 
of entry to industry on the ground of industrial 
efficiency, and are recruiting accordingly. It should 
be intolerable that sections of industry or com¬ 
merce which have been too indolent or incompetent 
to plan the necessary readjustment should be 
allowed to prejudice the general interests. More¬ 
over, the effect of the additional year at school in 
fitting tji^e adolescent to make use of his leisure is 
a safeguard against the demoralisation referred to 
by the Commissioner, the value of which is not 
easily ove||i^ressed if the post-primary system 
outlined in the Hadow report really functions and 
the last yeai^ of sphool life is something more than 
the mere wailbg or looking for a job. 

In education, in housing, unemployment, 
nutrition and the depreised areas, much funda¬ 
mental thinking on , |be long-range problems 
^volvod has already feen done. The National 
HoubSi^ Committee has valuable work 

towards outlining a national housing policy to 
deal wifi the evil of ribbon development and 
promote a broad master plan including the oontroi 
of ,industrial loealisation, itself related to the 
rehjfhl^tion of the Special Areas. Apart from 
reference lias already been 
there have been the investigatdons carried 
out ^ ludversities in different parts of the 
at the j^ueet of the Board of Trade. 


Statisticians have already provided the Ministry 
of Labour with many of the important relevant 
facts about unemployment and the labour surplus* 
as was indicated by M, S. Warrington in a recent 
paper before the Manchester Statistical Society. 
The importance of a food policy in relation not 
merely to agriculture but also to unemployment 
amd health was emphasised recently at a Confer¬ 
ence which was arranged by the League of Nations 
Union, and many of the relevant basic facts have 
been laid bare by the (Committee of the British 
Medical Association on Nutrition as well as by 
the Engineers* Study Group on Economics (see 
Natubb, April 11, p. 627). 

What has hitherto been wanting is some sign 
that such facts and policies are fairly evaluated 
against the many other claims on the resources 
and activities of the State. Warmly as Sir Austen 
Chamberlain’s pica for a thinking machine on 
defence which will not merely co-ordinate the 
defence forces of the nation but also all the 
industrial resources at our disposal has been 
welcomed, wo need even more a mind that will 
co-ordinate not only defence but also all those 
other policies and factors concerned in the preserva¬ 
tion and development of national morale and 
welfare. Expenditure of, say, £6,000,000 on 
education and pensions on the lines advocated by 
Political and Economic Planning last year, or up to 
£100,000,000 on national food policy as advocated 
by Sir John Orr, will then bo determined less by 
the financial exigencies of the moment and the 
demands of other departments of State than by a 
long-range view of national welfare. 

Until we can attain such a position, the utilisa¬ 
tion and direction of scientific and industrial 
research will suffer as have the questions of un¬ 
employment and education and the like. Nor can 
wo expect either security or the enjoyment of that 
higher standard of livhig which soionoe has un¬ 
doubtedly placed within our reach, until we can 
evolve some means of organisation and direction 
of national policy in which social and scientific 
factors ore evaluated by minds untrammelled by 
the post and awake to the possibilities of our 
heritage. Scientific workers cannot wisely evade 
their responsibility to assist the evolution of such on 
organisation, in place of the haphazard and often 
wasteful methods by which in the past we have 
stumbled along. The control of science ^a^lf no less 
than the welfare of the community dep^da largely 
upon the measure in which scientific workers seek 
to discharge that civic rosponsibiUty, 
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Animal Variation and Evolution 


The Variation of Animals in Nature 
By G. C. Robson and Dr. 0. W. Richards. Pp. 
xvi+426+2 plates. (London, New York and 
Toronto: Longmans, Green and Co., Ltd., 
1936.) 21«. net. 

T he theory of animal evolution is a perennial 
subject, and such subjects are very often 
benefited by occasional broad surveys of the 
knowledge upon which the theoretical conclusions 
are bused. In the book under notice, Mr. Robson 
and Dr. Richards have set out to reconsider the 
theory of animal evolution in the light of our 
present knowledge of variation. Their survey is 
a broad one. They discuss not only the facts of 
variation as they are seen in the animal body and 
its behaviour, but also the genetical background 
and, on the theoretical side, the truth of the thtwy 
of natural selection and of other less widely ac¬ 
cepted theories. They tell us that the book has 
been written with the chief object of providing the 
zoological systematiat with an account of what is 
known of the biology of the structural diflFerences 
with which he deak, and with a discussion of the 
theoretical results of this knowledge ; but the book 
will also be useful to biologists of many other kinds. 
The facts discussed ore biological, and this must be 
the justification for the present review, which is 
written from the point of view of the general 
biologist and not from that of the systernatist. 

In carrying out their plan, the authors have 
first given an account of the facts of variation. 
This, with various related subjects such as the 
effects of isolation on animal groups and of correla¬ 
tion between variations, occupies the first half of 
the book. Here tliere is one somewhat surprising 
gap in the account of the evidence. Very little 
space is given to the evidence of palaaontological 
series such as Fenton's brachiopods from the Grand 
Canyon, the secondary echinoids and the less com¬ 
plete series of tertiary mammals. Such series are 
mentioned, but there is very little discussion of 
the natiir© of the changes, which can be seen in 
these series to he built up into differences of specific 
or higher order. Yet, surely, it is only here that 
we can avoid the difficulties imposed upon us by 
the narrow time-scale of our modem experience. 
Such evidence would seem to be particularly 
valuable for the authors' object. They give us 
no indication of their reasons for not including on 
aocotmt of this evidence, an account which most 
readers will anticipate and would have appreciated. 

In their disoussion of the genetical basis of 
variation, the authors appear to think th^t the 


hereditary variations from which specific differences 
are built up will be identical in nature with the 
mutations of genetical experiments. But there is 
evidence, more especially in plants but also in 
animals, that species differ in their complex back¬ 
grounds of mo^ying genes os well as in genetic 
alterations as large and clear-cut as the experi¬ 
mental mutations. If this is true of animal species 
in general, it would seem to demand a reconsidera¬ 
tion of the whole subject. Small mutations in 
the very numerous genes of the baokgromul com¬ 
plex may, under the influence of a ohan^ environ¬ 
ment, he much more numerous than the larger 
mutations. Their effects are likely to be much 
smaller and more quantitative. Not improbably 
they would accord much hotter with the pakeonto- 
logica] and other evidence. It is at least clear that, 
if this view of the genetic differences between 
species is (jorrect, we shall not be able to argue 
directly from the properties of large mutations to 
the problems of specific evolution until we have 
more knowledge of the frequency and characters 
of the mutations of these background genes. Her© 
the authors are unfortunate in the time of their 
publication. This evidence is recent and it could 
scarcely be expected that it should be considered 
in a book written, as the authors tell us, three 
years ago. Nevertheless, it seems to affect the 
reliability of some of their conclusions. 

In the second half of the book, much space is 
given to discussion of the validity of natural 
selection as an important factor in the causation of 
evolution. Throughout, the evidence is considered 
from a severely critical point of view, an advisable 
and indeed necessary attitude in view of the very 
large amount of questionable evidence which is 
put forward on this and similar subjects. The 
conclusion is reached that there is some evidence 
for natural selection as a real factor in the evolu¬ 
tionary process ; but the authors do not believe 
it to play the main part in the causation of evedu- 
tion. The average reader will probably bo surprised 
by the paucity of the evidence which the authors 
have been able to collect in favour of natural 
selection, and by the cogency of their arguments 
against it. It must be left to each reader to decide 
whether they have established their case. 

Finally, a protest must be i^sed against the 
view, which the authors seem to &vour> that the 
genetical character rather than the animal body 
as a whole is the real unit of zoological systematioe^ 
It is true that they admit the unity of the animal 
organism, but they seem to think thfa fnxkdamenl^ 
fact is not of great impmtanoe 
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If this is so, systomatics must move 
further &om, aiul not nearer to, natural history 
and biology, a result to be deprecated* It is 
undoubtedly Utopian to hope for a biological 
treatment of systematios in any near future, but yet 
it seems clear that the final systematios must be Uo- 
logical, based on the whole life of the animal rather 
than on the average stnicture of its adult body. 
A biologist, at least, may be allowed to hope so. 


These criticisms miist not be taken to imply that 
the present is not a valuable book. In it the 
authors have summarised a vast body of evidence 
which is not easily obtainable elsewhere, and have 
discussed this evidence critically* Not all bio* 
logists will agree with their conclusions ; but that 
can be said of most books which are written cm so 
controversial a subject as animal evolution still is. 

G. S. C. 


The New Apocalypse of Man the Social Animal 


Human Ecology 

By Dr. J. W. Bews. Pp. xii4 312. (London: 
Oxford University Press, 1936.) 16iJf. net. 

^T'HE advance of science is along two roads : 

^ the first is in the direction of greater intensity, 
particularism and of empiricism, and the second, 
from intensity, particularism and empiricism, 
towards eztensity, generalisation and synthesis. 
Explorers along the road of scientific progress 
carve the challenging hypotheses of former pioneers 
on milestones which show the truisms from which 
they then proceed. 

“Learning,” in the Baconian idiom, “hath his 
infancy, when it is but lieginning and almost 
childish, then his youth when it is luxuriant and 
juvenile, then his strength of years when it is 
solid and reduced, and lastly his old age, when it 
waxeth dry and exhaust.” The childish steps of 
antliropology, the science of man, were directed 
by theology and religion, until, barely seventy 
years ago, it grew to the relative maturity of 
youth when evolution—Darwin's faith-challenging 
apocalypse—became the truism of to-day. 

By the theory of evolution—which describes 
the process of adaptation, physical, mental and 
cultured, to environmental conditions—the study 
of man is linked in an embracing science to the 
study of his environment and of his cultural 
aohievements. For while man makes culture, 
culture conditions man, It is to this synthetic 
study that Prof. Bews gives the title “Human 
Ecology”. General Smuts in an introduction 
welootues this contribution from a plant and 
animal ecologist as an advance in the methodology 
of the embracing human sciexioe, which is anthropo¬ 
logy. Along the paths of extenaity and synthesis 
each piem step forward in science is taken when 
empirioal and morid^ologioal ground*work has 
been achieved. It maitacs little whether or not 
we >11 find any added meaning in the terminolcsgy 
kbereby Qewtii Smuts lays down that it “is the 
hCMic doefri^ which nr^Ues ecology”* 


The sterile and still surviving controversy 
l)otween heredity and environment loses all mean¬ 
ing when approached tlirough ecology, as do also 
many of tJie anthropological, no less than political, 
confusions surrounding the words ‘race', ‘culture’ 
and ‘people’. Prof. Bews’s work has, therefore, 
an importance which is scientific, philosophical 
and, ultimately as have all human sciences, 
political. His book is also welcome as preparing 
the way for the new anthropology : “that learning 
that hath his strength of years, solid and reduced”. 
The author insists, as he must, that anthropology 
is a department of zoology, and zoology a depart¬ 
ment of biology ; consequently neither race nor 
population, unless qualified as human race and 
human popxilation, can be defined in terms peculiar 
to anthropology. In a diacritical definition the 
generic cannot be defined in terms x)©culiar to the 
specific. Race is a generic description, the definition 
of which gives no validity to the assumption that 
*a race’ must be pan-diacritic. It is better, in any 
event, to define ‘race’ before attempting a definition 
of ‘a race*. The new ethnology is oonoemod with 
race-typos rather than with races. 

From the ecological point of view, there is a 
fiinctional relationship between organism (man) 
and environment. If regarded only from the 
environmental end we are discussing geography. 
The Amorioan group of human geographers, 
represented by Ellsworth Huntington and Griffith 
Taylor, is sometimes regarded as the school of pure 
human ecology. Valuable as are their contribu¬ 
tions, they tend to over-emphasise the importance 
of environment and to distort the ‘total situation*. 
For this and other reasons the reviewer would prefer 
the name "ethnpgenios’ to human ecology; and 
Prof. Bews’s approach is that of an ‘ethnogenist’, 

Ethnogenica means the study of human history 
(and of prehistory) in terms of changing race, 
population and culture. It describes the ecological 
appre^h to anthropology, according to which 
organism, environment and function are studied 
as tripartite aspects of essentially indivisible 
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problema. The ethnogenfet, or human eoologfet 
in Prof. Bow8*8 sense, insists on the value of 
"function' for survival, and claims that the diffiasion 
of cultural olement-s by borrovving between races 
in contact is a process which involves the selection 
of some elements only, their modification or 
adaptation to the needs of the borrower and the 
complete rejection of incompatible elements* 
Methodologically, Prof. Bews accepts the reviewer’s 
dassification of cultxire by distinguishing the social 
inheritance of ‘culture*forms’ and of "cultime- 
aocesBories' as well as the genetic inheritance of 
the *culturo-pot;entiar of their culture-bearers; 
for at every stage culture is conditioned by the 
capa(nty of peoples to give expression to it (chapter 
vi). 

The reviewer does not like the term ‘ethnology’ 
used as the equivalent for ‘cultural anthropology’ 


(p. 111). Ethnology is a term which should 
restricted to the comparative and inductive sdenoe 
by which the races of mankind are oompared, 
identified and distinguished. For the empirical 
and morphological sciences we have the terms 
‘ethnography’ and ‘demography*. 

The book is well indexed, and bibliographies are 
appended to each chapter, In both index and the 
bibliographies there are, perhaps inevitably, some 
conspicuous omissions. A few authors who should 
certainly find a place are omitted, whilst some of 
us would hesitate to include others who are 
selected. Some of the authorities included in the 
bibliographies do not find a place in the general 
index oven when they are mentioned in the text* 
But theses are minor points. Anthropologists, 
arcbflsologists and others must certainly read Prof. 
Bews’s book. Gbouqb Pitt-Rivers. 


Science 

More Simple Science: 

Earth and Man. By Prof, E. N. da G. Andrade 
and Prof. Julian Huxley. Pp. x+352, (Oxford : 
Basil Blackwell, 1935.) 6s. net. 

W E think it may be said, without exaggeration, 
that the average person knows very little 
about science and usually dislikes having anything 
to do with it. Frankly it bores him. A few years 
ago at the annual dinner of a scientific society, a 
Cabinet Minister, who was one of the guests, began 
his speech by apologising for his ignorance of 
science, and added that most of his knowledge of 
the subject was gleaned from the Illustrated 
London News ! One can understand why our 
rulers often fail to appreciate the value of scientific 
methods, which often require them to take a long 
view, when applied to economic Empire develop¬ 
ment. It may be that much of this ignorance is 
due to the way men of science present their 
subject to the unscientific mind. Astronomy has 
been popularised, but there are many useful 
branches of science which have not been so treated, 
anyhow not in suitable language. 

It is, therefore, a joy to read the book under 
review. The language is clear and easy, while 
there is behind every statement the weight of 
undeniable authority. Would that more men of 
science would take the trouble to do for the man- 
in-the-sfcreet what Profs. Andrade and Huxley 
have done. This volume, mainly by Prof, Julian 
Huxley, forma part of a series of separate books 
adapt^ for schools, which the joint authors are 
undertaking, and is a oonrinaatian of, and com- 


for All 

plementary to, a previous volume entitled “Simple 
Science”, The opening words of the first chapter 
describe its objects : “In this Book we shall deal 
with some of the rules about living things in their 
relation to the planet Earth which serves as their 
homo, ending up with some facts concerning man 
in his relation to the earth and to other living 
creatures.” Following on these linos there are 
chapters on the climates of the earth ; simple 
statements on geological structure ; the chemistry 
of life, dealing with various cycles in the circulation 
of matter through life including an interesting 
section on the wastefulness of man; how soil is 
formed and the difierent kinds there are ; plant 
food and fertilisers, plant life and scenery; the 
stream of life, the life story of an animal and its 
development; animals and plants can change, and 
the deliberate improvement of living creatures. 

The last two chapters are devoted to a sketch 
of the history of science through the ages, and how 
science has chamged general ideas. “Science means 
finding out how thix^s actually do happen, not 
laying down principles as to how they ought to 
happen.” 

As we have quoted the beginning of the volume 
w© may now appropriately quote the end ; “With¬ 
out science and the scientifio spirit, we shall just 
drift adong; with their aid, man may be able to 
learn to control his destiny,” The illustrations, by 
L. B. Brightwell and Comerford Watson, ate 
olevOTly done and suit their purpose admirably. 

As part of the acquisition of a useful general 
knowledge of smenoe in schools, we ooi^ not 
recommend a better book thau this. - H. 



NATURE 


April 25, 1936 

Reporti of die Progress of Applied Chemistry 
IsBued by the Society of Chami^ Industry, Vol. 20, 
1930, Pp, 819, (London : Society of C^homioal 
Industry^ 1936.) 12s. 6d. (to members, 7s. 6dE.). 

To maihtain a really adequate private library is 
unfortunately beyond the means of many chemists, 
who defend for their guidance to progrc^ss in their 
science on a carefully seloct«^ collection of mono- 
graplis, su mm aries and abstracts. Among these sign* 
posts none ia better known or more appreciated tlxan 
this series of annual publications which, together with 
the series of reports on pure chemistry published by 
the Chemical Society, ^ord a very oompreheriaive 
survey extending to some of the farthest boundaries 
of the field. The succhms of such a survey depends 
in no small measure on the degree to whioli the con¬ 
tributors, forty-two in number, succeed in presenting 
a connected story rather than a more collection of 
relevant al>stracts, and there is evidence of consider¬ 
able attention having been paid to this fact. On 
the other hand, a report is not an essay, and it is 
the busini^s of the reportiCM' to give chapter and 
verse for his 8i>atements, so that the harvest of 
roferoncos to original pajwrs and their abstracts is 
as rich »vs ovt^r. 

The elimination of the report on explosives (which 
is dealt with every alternate year) has not appreciably 
diminished the size of the book, which comprises 
twenty-five reports on as many soctioiis of applied 
ohomistry under the editorship of Mr. F. Burton, 
editor of BritM Chemical Abstracts and of the 
Trafisactions of the Society of Chemical Industry. New 
reporters are Dr, D. Burton on kwithcir and glue, Mr. 
W, A, Damon on acids, alkalis, salts, etc,, Mr. C. 
Jepson on sanitation and water ptirification, and 
Messrs. H. A. Turner (uid W. P. A. Errnen on bleaching, 
dyeing, printing and finishing. To those also whoso 
interest in applied chemistry is secondary to that in 
some other branoh of learning this report can l>e recom¬ 
mended as a trustworthy guide. A. A. E. 

Chronic Nasal Sinusitis and its Reladon to Mental 
Disorder: 

an Applied Pathology of AbnetrmaJ Conditions of the 
Nasal Sinuses fo\md in Mental Hospital Patients. 
By F, A. Pickworth. Pp. xii -f-156 -f 5 plates, (London ; 
H. K, Lewis and Co., Ltd., 1936.) 16er. net. 

As a presentation of the relation of sinusitis to the 
occurrence of mental disorder, this book is not con- 
vinoing. If the autlior would only give us reliable 
control figures we might listen, but until we know 
what proportion of patients in general hospitals have 
sinusitis^ as judged by the same standards, we shall 
not be convinced, We tidee serious objection to the 
statement that “Hysteria should be treated os a 
medical diseaae due to minute focal brain lesions, 
and not due solely to the imagination'*. The 
prevalence of agglutinins to oi*ganisniB of the 
typhoM^yaentery-foodpoisoning group amongst 
mental l;k 0 S|>itaI admissions probably corresponds to 
their oooutrence amoc^t l^ie gene^ population of 
a la^ city like Birmingham, The poreemtage in 
edmis^ns &om rural areas is very small. 


Mules and Men 

By Zora Neale Hurston. Pp. 343. (London : Kegaa 
Paul €Uid Co., Ltd., 1936.) 12s. 6d. not. 

Whilb the reader of this book may not feel con¬ 
strained to endorse fully the publisher's exuberant, 
statement that it is the most wonderful collection: 
of folk-lore in the world, it will bo admitted thai^ it 
is a remarkable production, which gives an illum¬ 
inating view of negro society in the southern United 
States. The book, indeed, is noteworthy because it 
is a record of n{igro mentality by one of themselves, 
who is also a trained anthropologist. Miss Hurston, 
who is a pupil of Prof, Franz Boas of Columbia 
University, after graduation elected to take up negro 
folk-lore as a subject of research, and chose her own 
homo town in Florida as the starting point of her 
investigation. The narrative of her experiences in 
search of material is rich in vivid detail and char¬ 
acteristic touches, interspersed with sermons, songs, 
music and stories, in which humour, religion and 
unoonsoiouB irreverence are closely inttirwoven. 

In the second part of her book Miss Hurston 
n^oords her further exjjorienoe when seeking initiation 
into the mysteries of voodoo in New Orleans. She 
became the acolyte or associate of a number of the 
leading oxponmts of this form of magical belief, some 
of whom claimed to be relatives of, or to have been 
associated with, the notorious Marie Loveau, well 
known as a voodoo priestess in New Orle^ms at the 
close of the last century. Miss Hurston has made 
an interesting record of her various initiations, which 
will be of value to students of this ritual. A note 
of the author*B own emotional reactions would have 
been of considerable interest. 

Lake Tana and the Blue Nile: 

an Abyssinian Quest. By Major R. E. Cheesmon. 
Pp. xiV'f400 + 25 plates. (London : Macmillan and 
Co., Ltd., 1936.) 18«. not. 

Whkk Major Cheesman entered upon his duties as 
H.B.M. Consul in north-west Abyssinia, he found that 
no large-scale maps of the Abyssinian portion of the 
Blue Nile were available. He was also informed that 
tlie course of the Blue Nile was the only part of Africa 
remaining wliioh offered opportimity for pioneer ex¬ 
ploration. During his nine years’ residence in the 
country, he took full advantage of the opx)ortanity 
and of the permission given him to explore. In tills 
volume he gives his readers a record of his journeys. 
Not only is his a<xjount of special interest at the 
moment, but it is also of permanent sciontifio value 
as the story of the first visit of a Euroi>ean to the 
islands of Lake Tana and of the first journey to be 
made down the Nile through unexplored ooimtry to 
the point reached by previous explorers, who had 
entered Abyssinia by way of the I§udan. 

Major Cheesman, already well known to students 
of geographical literature os a traveller in unex¬ 
plored parts of Arabia, has made a notable addition 
to recent work dealing with a country but little 
known until the march of events brought it into 
limelight. The narrative is illustrated by a seriee of 
excellent and illuminating photographs. 
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niysiology in Modern Medicme 
By Prof. J. J, R. Maoleod» asBisted in the present 
edition by Prof. Philip Bard, Prof. Edward P. Carter, 
Prof, J. M. D. Olnost^, J. M. Peterson, Prof. N. B. 
Taylor. Seventh edition. Pp. xxxii-f 1154+7 plates. 
(liCmdon : Henry Kimpton, 1935.) net. 

Wk are fortunate in acquiring a new edition of this 
standard book on physiology since it turned out to 
be the last work of Prof. Macleod. During his cx> 
tensive investigations, he made snbstantial contribu^ 
tions to the science of physiology especially on 
carbohydrates, while during his many years of teach¬ 
ing medical students in Great Britain and in Canada 
he established many friexids in both continents. This 
explains the multiple authorship of the book and the 
guiding piinciplos underlying its general design: 
Prof. Macleod here presents physiological principles 
on a strict physioo-ohemical basis. He has even 
gone further and has broiight the phenomena of 
several diseased conditions to the same sciontido 
basis. 

It is this single purpose, which applies to the work¬ 
ing of disabled as well as normal organs, which makes 
reading pleasant and ensures that the thoiisand pages 
are none too many. Some of the eetrly chapters are 
expressly devoted to purely physical considerations, 
so that the reader can be sure of following the more 
applied sections of the book. 

For the medical student who wants a scientific 
text-book of physiology and for the practitioner who 
wants to establish Kis everyday practice gained by 
experience on a sciontifio basis, this book will be 
found useful. It is one of the best books available 
which combines the modern science of physiology 
with the old art of medicine. 

Factor Analysis in the Study of Personality 
By John Olomans Flanagan. Pp. x + l03. (Stanford 
University, Calif. : Stanford University Press; 
London : Oxford University Press, 1935.) 6s. net. 

This monograph gives a clear aocoimt of the develop¬ 
ment of the statistioal techniques that have been 
devised to analyse the multiple factors involved in 
tests and ratings, and in particular in those that 
are employed in personality study. 

Beginning with Spearman's two-factor theory, the 
adequacy of which to deal with the simple case of 
hierarchical correlatione is admitted as “firmly 
established”, the author points out that this tlioory 
is inadequate to deal with complex factor patterns, 
in respect of which the work of KoUoy, Thurstone 
and Hotelling is examined. The aim of all such 
techniques is to discover the basic independent 
factors which enter into functional synthesis and 
appear as abilities. These factors are ^indicated* 
rather than defined by the statistioal procedures; 
and it remains to constniot mental tests which will 
emphasise the factors individually in such a manner 
as to allow of the determination of their nature. 

Factor analysis is rapidly coming to the fore in 
psychological work; and this monograph will be 
studied with profit by those who wish for a oonoise 
introduction to it. 


Garden Science 

By Dr. John Grainger. Pp. ii+365. (London: 
University of London Press, Ltd., 1936.) 4s. 6d. net. 

Ik this small volume a considerable amount of in¬ 
formation concerning the fundamental principles 
underlying the practice of horticulture is oompressed. 
It consists of eight chapters, the first three of which 
deal with physiology os ooncemed especially with 
the raiBing and growix^ of plants. The fourth chapter, 
dealing with vegetative propagation, grafting, pruning 
and the Like, is of value to gardeners since it contains 
scientific information on subjects often ignored in 
text-books. The last three chapters deal with diseases 
(fungus and virus) and insect pests : they cover a 
wider range than might be e^qwoted in so small a 
volume (though T.8.W. virus is not mentioned), and 
many readers might prefer a fuller treatment of fewer 
subjects. 

The section dealing with tho fiowers and the exposi¬ 
tion of Mendolism is good, but the diilerentiation of the 
mechanisms which insure cross-pollination and those 
which prevent self-pollination is not veiy dearly 
defined. In the plant disease chapters the long- 
abandoned name [sto] sdant is employed 

instead of Spnehytrium endohiotwum now in general 
use, whilst an error has obviously crept into Fig. 32, 
The book will be decidedly useful for purposes of 
hortioultuiol training in schools and colleges. 

Tissue Culture; 

t^e Growth and Differentiation of Normal Tissues 
in Artificial Media. By E. N, Willmer. (Methuen’s 
Monographs on Biological Subjects.) Pp. viii + 126+2 
plates. (London: Methuen and Co., Ltd., 1935.) 4s. net. 

This brief account of tho technique and results of 
tho culture of tissues in vitro is to be oonunended 
to senior students of the biological subjects, as it 
presents the state of knowledge both of the growth 
and differentiation of the cell os well as a clear 
description of the role of the nutrient medium. The 
physiology of unorganised growth in epithelia and 
connective tissue is discussed with the some clarity 
as the organisation of embryonic tissues grown in 
cultures. The author is to complimented on the 
avoidance of teohnioal terms. A glossary, compre¬ 
hensible even to the layman, is included. 

Tropical Planting and Gardening: 
with Special Reference to Ceylon. By H. F. Mac¬ 
millan. Fourth edition. Pp. x + 560. (London : 
Macmillan and Co., Ltd., 1935.) 25e. net. 

Ik Ceylon, cultivation, whether for profit or pleasure, 
is conducted under very varied conditions due to 
the ^reat range of both altitude and rainfsdl. A Oom- 
prehensive account of wliat is possible there is thus 
of great utility to residents in many parts of the 
tropics and sub-tropics. This work, now in its fourth 
edition, thoroughly revised and enlarged is, even 
more than its predecessors, an xndispensnble hnpk of 
reference for all planters and gardeners in tropical 
countries, its value bebig enhaamed by jts wet^ of 
lUustM^ions sbd 
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The Total Solar Eclipse of June 19 


T he coming total solar eolipsa should be very 
fully observed if the meteorological con¬ 
ditions are favourable. 

Prof. Horn d’Arturo hopes to secure a photo¬ 
graph of the corona in Greece just after sunrise, 
while snapshots of the corona may also be obtained 
by some of those on a P. and O. Mediterranean 
cruise who will be off the Greek coast on the 
morning of the eclipse. Comparison of these 
photographs with any secured in Hokkaido will 
show what changes have taken place in the form 
of the corona during an interval of 2*5 hours. 
Between these extreme^ stations there will be a 
large number of expeditions. 

Dr, Donitoh, of the Storya-Doubossary Observa¬ 
tory of Rumania, accompanied probably by Dr. 
R, L. Waterfield, will observe the eclipse from the 
north coast of Asia Minor, where the weather 
pnwpects are favourable. Dr. Donitoh will study 
especially the ohromosphere with slit spectrographs 
and objective prism spectrographs, and the corona 
with a spectrograph of low dispersion and with 
cameras of short focal-length, while Dr, Waterfield 
will photograph the corona tlirough a number of 
filters, witli special attention to the infra-red. Two 
Russian parties from the Abarzumian and Kharkov 
Observatories will be stationed in the Caucasus, 
whore also a party from C/iechoslovakia under 
Dr. Slouka will be stationed, and also possibly an 
expedition from Italy consisting of Prof. Abetti 
and Dr. Righini and equipped mainly witli speotro- 
graphie apparatus. The last-named party may, 
however, be going to Japan. 

Numerous Russian parties will be distributed 
along the eclipse track across Siberia. In the 
lower Volga area there will be an expedition from 
the Moscow Observatory and a smaller one from 
the Moscow Astronomical Society; at Kustanaj 
an expedition for the speotrophotometiy of the 
chromosphere and the photometry of the corona 
from the Engelhordt Observatory; near Orenburg 
an expedition from the Pulkovo Observatory—^the 
spectrum of the ohromosphere will be obtained in 
the extreme ultra-violet with a quartz spectro¬ 
graph and also in the infra-red, while the mioro- 
struoture of the chromosphere will be examined 
with a prismatic camera. The second expedition 
from the Pnlkovo Observatory will go somewhere 
near Omsk, where the corona will be iJiotographed 
with two or three Ross lenses and wiUi two spectro¬ 
graphs I the programme will include some speotro- 
photome^ and the study of polarisation phe¬ 
nomena. At Kansk and TonDBk there will be 


expeditions from the Leningrad Institute; at 
Krasnoyarsk a further party from Moscow; at 
Bratsk another party from Leningrad under Prof. 
Noumerov; an additional party from Moscow 
at Alexandrovsk will examine the Einstein effect, 
while one of a series of six similar coronagraphs 
will be installed at Khabarovsk. In addirion to 
preparing their own equipment for the eclipse, the 
Russian astremomers have placed their colleagues 
under a heavy debt by much spade work in the 
study of the meteorological and other conditions 
along the eclipse belt. 

Other parties visiting the territories of the 
U.S.S.R. include three American and one British 
party. The expedition from Harvard Univei&ity 
and the Massachusetts Institute of Technology— 
Dr. D. H. Menzel, Dr. J. C. Boyce and Mr. E. A. 
Benfield—will be at Ak-Bulak near Orenburg. 
They will use two 21-ft, concave gratings with 
moving plates and some grating spectrographs for 
a series of mtorraittent exposures on stationary 
films, also several prism spectrographs. Both the 
chromosphere and the corona will be examined. 
This jiorty will be joined by Prof. W. R. Erode of 
the Ohio State University with a 3-m. concave grat¬ 
ing and moving plate camera for the chromosphere. 

The third party from the U.S.A. will be under 
Dr, P. A. McNally, 8J., and will be organised 
by the Georgetown CJolIege Observatory and the 
National Geographic Society. It will be stationed 
at Sara and occupied mainly with direct photo¬ 
graphy of the corona. 

The British party under Prof. J. A. Carroll, of 
the University of Aberdeen, will be at Omsk. 
Other members of the party will be Mr, E. G. 
Williams, of the Solar Physios Observatoy, 
Cambridge, and Major Luck. With an objective 
interferometer, the widths and detailed structure 
of the chromospheric lines will be studied and also 
the internal motions in the corona. An attempt 
will be made to secure fresh lines in the infra-r^ 
in the coronal speotrum. 

The other expedition under the Joint Permanent 
Eclipse Committee of the Royal Society and the 
Royal Astronomical Society is proceeding from 
the Solar Physios Observatory, Cambridge, to 
Kamishari in Hokkaido, The members of the 
party are Prof. F. J. M. Stratton, Dr. R. O. Redman 
and Dr. F. W. Aston of Cambridge, Dr. T. Boyds, 
director of the Kodaikanal Observatory in South 
India*, Dr. C. W. Allen, of Mt. Stromlb Observatory, 
Mr. A. D. Thaokeray, of Cambridge (from Mt. 
Wilson Observatory), and Major R. A. Bagnold, 
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Royal SignaU. It is hoped that Dr. C. D. Stewart 
of Singapore, Dr. Jeffreys from Hong-Kong and 
one or two others stationed in the Far East may 
get short leave and join this party. 

The programme includes spectrophotometry of 
the chromosphere by means of a series of short 
exposures on a moving plate held fixed for each 
exposure, a study of the extreme ultra-violet 
spectrum of the chromosphere and corona with 
a quartz spectrograph fed by aluminiaed mirrors 
in place of mirrors of speculum metal, a study 
of high-disj>er8ion spectrograms of the limb near 
totality and of the chromosphere for accurate wave¬ 
lengths, an examination with Nicol prisms and 
Savart prisms of the polarisation of the corona 
and of the surrounding regions of the sky, a study of 
the Fraunhofer lines in the spectrum of the outer 
corona and direct photography of the corona in the 
ultra-violet, photographic and infra-red regions. 

If, as was not definitely known at the time of 
writing, Dr. Johnson of the California Institute 
of Technology comes to Japan, he will continue 
the investigations on the polarisation of the 
corona, which he oarritwi out at the last eclipse. 

Finally, wo com© to the list of Japanese ex¬ 
peditions, and here tribute must be paid to the 
Eclipse Committee of the Japanese National 
Research Council for the many steps taken to help 
the visiting observers. From the Tokyo Astro¬ 
nomical Observatory and the National Science 
Laboratory at Shanghai a party will proceed 
to Manchiikiio to observe the eclipse from a 


station near the frontier. Director Sotome and 
other members of the staff of the Tokyo Astro¬ 
nomical Observatory will form three parties 
observing at Nakatonbetu, Abashiri and Monbetu ; 
they will take photographs of the eclipse star 
field for the Einstein affect, and also take direct 
photographs of the corona. Prof. T. Tanaka, 
of the Physios Department of the Tokyo Imperial 
University, will examine the spectrum of the 
corona from the Mitsui Agricultural Farm near 
Syori; Director Okada and Dr. Sekiguti, of the 
Central Meteorological Observatory, will arrange 
observations of the eclipse from aeroplanes at 
Nemanbotu ; Prof Ono, of the Tokyo Bunrika 
University, will take observations of terrestrial 
magnetism, while Prof. S. Nakamura, of the 
T6hoku Imperial University, will study earth 
currents and other geophysical phenomena at 
Kosimizu ; Prof. Matukunia, of the same uni¬ 
versity, will carry out further astronomical 
investigations, as also will Prof. Ueda and Prof, 
I, Yamamoto, of the Kyoto Imperial University. 

No wide region of the eclipse track will be 
without its party of observers, and by general 
agreement, for the most i^)art reached at the Paris 
meeting of the International Astronomical Union 
last year, the most important observations, whore 
duplicated, are being made at well-separated 
stations. A reasonable amount of luck should 
secure from the sucoesaful parties a well-balanced 
body of fresh knowledge as to the upper layers 
of the solar atmosphere. F. J. M. S. 


Late Cenozoic History in India 

By Dr. Hellmut de Terra, Research Associate in Geolc^, Carnegie Institution of 

Washington and Yale University 


T he progress recently made in the pre¬ 
history and geology of man in Cliina, Java 
and Africa called for an organised study of the 
late Cenozoic history in India, the importance of 
which as a promising research field hod been 
previously recognised by men of science such as 
Pilgrim, Merriam and Hrdlifika. The approach to 
this complex task was determined by geological 
considerations, inasmuch as the stratigraphy of 
the Pliocene-Pleistocene sequence had to take 
account of the young Himalayan mountain uplifts 
and related phenomena. Two previous expeditions 
of mine had given me an intimate knowledge of 
the geology in north-west India, and therefore I 
chose for my studies a stretch of country extending 
from the Kashmir valley across the Pir Fanjal 
range and Poonch to the Salt Range between 


Rivers Indus axid Jhelum. This sector oomprisea 
the slope of the main Himalaya and the adjoining 
plains in the Punjab with their more recently 
uplifted ridges. 

The field work was carried out last year in 
association with Dr. Teilhard de Chardin who 
joined the expedition for the last three months, 
and with T. T. Paterson of the University of 
Cambridge. N. K. N. Aiyengar, of the Geological 
Survey of India, was in charge of the coUeoting 
of fossils, and D. Sen pf the University of Calcutta 
acted as field assistant. Temporary associates of 
my party wore H. J. H. Drummond and P. 
Krishnaswami. 

The Pliocene formations, to which we also refer 
the Chinji-beds with Hipparion fauna, offerc4* os 
on my previous expedition iii 1832, an Opporttmitfy 
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of gothetmg Additional foBBil materiali particularly 
of the higher primate group, of which some new 
gextera had recently bow described. Lost year, 
twcmty-five primate remains wore ooUeotod, con¬ 
sisting of two jaws, a few maxilla and mandible 
^:agmentM and isolated teeth. These fossils will 
be worked out by Prof. W. K. Gregory, who believes 
that their study will add substantially to our still 
meagre knowledge on the evolutionary trends 
among the man-like apes of late Tertiary time. 
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glaciation, which Dainelli once referred to the 
Mindel advance in the Alps. 

An important observation of ours was the 
merging of the 'Boulder Conglomerate* fans into 
ground moraines derived from the second ice 
advance. At Campbellpore, near the Indus, the 
Boulder Conglomerate carries erratic blocks and it 
overlies unconformably tilted fosailiforoua early 
Pleistocene beds. In Kashmir also the older 
Pleistocene lake beds are folded and in Jammu 


Tabx.b BHOwrNo Tn ULan Cicnozoio sbquvnob in Nobth-wwst India 


Period 


Fauna 

(ilao.ial cycle 
in Kashmir 

Prehistoric culture 

0) 

.2 

‘oJ 

Pu 

1.. 

1 

P 

S 

~a 

*c 

Ho<iej>oeit.e<i Hilt 


4tb ire advftnre. T.M. 
H.CdO U> 10,000 ft. 

? Upper PalatoUthic 

Krodion 


3rd interglacial erosion 


PotvHlr : yollf>w, 
like Hilt, and 

Nnrhadda fauna in 
*up|»or iBfnnip' 

3rd ice advance; 3-4 
rwseasional niorainoB. 
T.M. <1.500 ft,. 

Soan culture in lower | 
grav^ol and in silt 

Erosion 

BonUhr Conghm^rate 


Long 2Tid InU^rglarial: 

1 'f>per Karewa ticds 
erosion 

I.ower 1‘rtlawtUthic I 

Soan (iultun-j ! 

1 

Lower 

Narbadda fauna in 
Omtral India. Kquus, 
BuMua, Hippopota- 
wuM, Ehphwi namwii^ 
r,u$ 

2nd ice ad v ante; 
boulder clay and 
gravel in Karewa 
beds 

1 ri Punjab: worn ' 
flakes, in Narbaddu 

1 valley : Chelloo • 

' Aciieulean; ? early , 

Soan , 

Pinjaur 

Eqmta, El. namadiaM, 

/?<w. jlVma. Rhinoceros^ 
Certnis, Feiis, Riva^ 
theriunt 

lat interglacial; liower 
Karewa beds, birch, 
oak. pine-forest 

» i 

1 

T€Utai 

Stegodon 6om6^row», 
Hippohpus, Hexapro- 
i todon^ PerUalophodnn 
fait*. 

Iftt ice advanot^ T.M. 
r>,5<K) ft. 

i 

r 

Pliocene 

! Dhak pQihan 

Hipparwn^ Tr€^goc4irus^ 






Stegolophodon, 






BrcmicUherium i 

1 

1 

1 



(T.M.—-dlevation of temiinal moraine walla above soa-level. Broken linoa—^main unoonformities.) 


Bo far as our results on the Pleistocene succession 
in zu>rth-we6t India are concerned, they are briefly 
BommariBed in the accompanying table. This 
tabulated statement, however, should not be 
regarded as the ultimate r6sum6 of my views, 
gained tbrouj^ field studies and clarified through 
repeated discussions with Br. Teilhard and with 
Mr. Pkterson. It may be seen that the Upper 
Siwalik stages, such as Tatrot, Pinjaur and 
Boxilder Conglomerate (terms by Br. Pilgrim) 
oould be link^ with the glacial cycle in Kashmir. 
P^ter^on and I sury^ed and partly mapped the 
Pleivtooene in Kashmir, and our views principally 
uphold Betoelh theory of a fburfold Himalayan 
ghu^tlon. Hbweveir, we seem to differ freon bis 
viewi the rdative age of the first 


overthrust movements are clearly recorded from 
this period. A second major phase of diastrophism 
occurred during the second interglacial, and a third, 
but lesser one, after the third ice advance. We 
noticed a regional presence of five terraces in the 
valleys of Kashmir and of the plains which are 
clearly linked with the last two major glaciations 
and interglacial periods, and a minor late^glaoial 
ice-advance. 

The prehistorio cultures found in this area range 
from Early Palssolithio to Late Middle PtoJeeo* 
lithic and Neolithic. The oldest is represented by 
worn flakes in the Boulder Oonglomerate and by 
bi-faces^ cleavers and hand-axes associated with 
gravels of perhaps similar age. The Scan culture, 
nanied afto the Scan River near RawiUpindi, is 
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mainly a iiake culture of distinct faoiea which 
may range from the Early to late Middle or even 
Upper PaluBolithic. Workshoi>s belonging to thia 
Scan industry are numerous l>elow the Potwar 
loess-like silt. 

During the last two months, various exoiu*sion8 
wore made to Upper Sind, Central and Southern 
India. Along the Narbadcla River, Dr. Teilhard 
and I collected Chellean and Adieu lean UmiIs from 
beds containing the Narbadda fauna of Middle 
Pleistocene age. Here also were found artefact.s 
belonging to the Soan culture. 

Paterson, Dnimmond and Krislmaswami studied 
the prehistoric (lollections in the museums at 
Lahore, Benares, Calcutta, Madras, Trivandrum, 
Colombo and Bombay, and field work was carried 
out by them in Madras and Bombay presidencies. 


April 25, 1^96 

They reported a widespread ooourrenoe of the 
Soan culture^ of a miorolithic industry, and of 
a proto-NeoUthio culture. The early Neolithic 
in these collections appeared to be akin to that Of 
northern Europe, though there occur types similar 
to the latest Upper Paleeolithic of North Africa. 

The artefact collection, numbering more than 
four thousand specimens, will be worked out by 
Paterson and Drummond at the Archaeological 
Museum of the University of Cambridge, 

The researches wert> made possible through the 
support of the Carnegie Institution of Washington, 
the Anierican Philosoj)hi<ml Society, the Royal 
Society of London and the University of Cambridge. 
The co-operative policy of the (Toveniment of 
India and of the Geological and Archaeological 
Surveys of India is gratefully acknowledged. 


Food from Wood 


"'HE suggestion has recently been made that 
as much food might be obtained i)er acre of 
woodland os per acre of arable land, if the wood 
be so treated as to yield sugar. The production 
of sugar from wood has l)een a subject of much 
research, especially in Germany and the United 
States. There is no doubt that it tan be achieved, 
not only on a small laboratory scale but also in 
commercial plant oj>eration ; the difficulties that 
have had to lx* overcome have been those of 
chemical engineering rather than of chemical 
reactions. There is, however, a very real doubt 
whether such a process is justifiable, save jwrhaps 
in time of national emergency (for which purpose 
it was deveiojxd in Gmnany during the Great 
War), or whether it can ever lx* economically a 
sound proposition. 

From a material poiiit of view, timlor is grown 
for two main })urposes—either for use as a 
structural material or for its cellulose content. 
There are porluipw few structural uses of timber 
that could not bti satisfied by other materials. 
Gellulose, however, is as yet quite indispensable, not 
merely as pulp and paper, but also in its myriad new 
uses for textiles or rayon, lacquers, cellophane, etc. 
To split up such a valuable raw material to sugar 
is certainly unsound from the point of view of the 
proper utilisation of natural resources, and only 
justifiable if the products cannot l>e obtained from 
any other source. The agriculturist will answer 
that sugar of a purer and more usable type may 
be obtained directly from sugar b<»et, or from cane, 
or cari be obtained far more simply from starchy 
crops such as potatoes or maize. Sugar beet is 
capable of yielding 2-3 tons of siigar per acre," and 


sugar cane 4-5J tons jwjr acre. The starch in 
potatoes amounts to 11-2 tons per acr(?, or in 
maize, 1 ton ]>er acre, equivalent to an almost 
equal weight of sugar. 

To make a comparison of these yields with those 
possible from woodland is difficult, inasmuch as 
the latter is obviously not an annual crop. The 
faster growing soft woods (conifers) may be said 
to give more than 300 tons of timber jwr acre 
1(X) years, or 3 tons per acre per year. The 
maximum yield of wood sugar so far claimefl is 
two thirds of the weight of the wood, or 2 tons 
{)er acre on an annual basis. This calculation is 
rather questionable because the annual rate of 
increase of saplings is much greater for the firat 
t^n to twenty years than at maturity, and the 
yield of wood sugar per acre obtainable from 
young growth might be at a higher level. Against 
this must l)e set the fact that the rate of growth 
of most woods is considerably below that of the 
very vigorous soft woods such as silver fir. 

The most serious objection that can be raised to 
the process, however, is the nature of the sugar pro¬ 
duct. Whereas cane and beet give almost exclu¬ 
sively sucrose, that from wood is a mixture of 
several sugars, not all of them of equal value as food 
to man or animals, or even of equal availability for 
biological fermentations. The chief constituents 
of woods are cellulose, henuoelluloses and lignin. 
The proportions found usually lie within the 
following [ eroentag© limits—oellulose, 50-60, bemi- 
cellulo.^cs iO-15, lignin, 20-^. The ceUulose rtf 
woods is not identical with the standard oeilulckse 
of cotton, but oemtaiuB considerable amouhts of 
the pentoftan~-^xylan'-^rtioularty in Hie oaae of 
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hard i¥Ood«, in whioh aa much as 25 per cent of 
the wood cellules may be xylan. Softwood 
ceilulose contains leas xylan but has in addition 
mannan. The hemioelluIoscB are carbohydrates 
built up from a number of sugars, such as galactose, 
arabinose, mannose and xylose, and may easily 
be split up into these components, Wood sugar 
is a mixture of all these sugars with glucose from 
the true cellulose, and even if complete breakdown 
of the wood is eflfeoted, the sugar mixture obtained 
may not contain more than 60 per cent glucose. 
It is important to keep this fact in mind when 
considering the possible uses of wood sugar. 

Much of the work on the saccharification of 
wood has been directed to the production of 
alcohol from the product by fermentation. Of the 
sugars present only glucose and mannose are 
fermentable by ordinary yeasts, the pentose sugars 
and galactose remaining behind. Since the yield 
of alcohol from a fermentable sugar is less than 
50 per cent, the amount of alcohol to be obtained 
from wood is not great. Yields of 26-30 gallons of 
alcohol per ton of sawdust have been obtained com¬ 
mercially, and higher amounts in laboratory scale 
experiments. The pent/oso sugars unattacked by the 
yeast may afterwards be fermented with special 
bacteria to give largely lactic acid and a little acetic 
acid. High yields of acids may alternatively be ob¬ 
tained by direct fermentation with such organisms as 
produce lactio acid from both hexoses and pentoses. 

For use as food or as a raw material in the 
production of food, wood sugar may be employed 
in several wiys. It may be fed directly as cattle 
food and has been said to have practically the 
same nutritive value as barley flour. The avail¬ 
ability of the pentose sugars in the mixture is, 
however, a matter of doubt; xylose is little 
utilised by animals or man, The food value 
probably lies therefore in the glucose and mannose 
present. Alternatively, the glucose may be 
separated out in a pure condition and used in 
other foods. Glycerol might be obtained by 
modified yeast fermentations in the presence of 
sulphite, whioh results in a yield of 16~-20 per cent 
of the sugar fermented, or protein obtained by using 
the wood sugar solution as a nutrient for yeasts or 
fungi under such conditions as result in the pro¬ 
duction of maximum yields of microbial tissue. 

The actual production of wood sugar may be 
achieved in two ways. The complex carbohydrates 
of the wood may be split up either by dilute acids 
at high temperatures and pressures or by oon- 
eeatrated acids at ordinary temperatures. The 
latter procedure, which is the basis of the Bergius 
process, operated in Germany, gives both higher 
yields of sugar and higher percentages of ferment¬ 
able sugar than the former. Unless the treatment 
is prolonged and the temperature high, dilute acids 


do not break down the true cellulose completely. 
Degradation products of the sugars, such as fur¬ 
fural and humus substances, are also formed. 
Concentrated acids, on the other hand, result in 
complete solution of the wood, leaving only the 
lignin behind. The wood in the form of chips 
treated with 7 parts of 40 per cent hydrochloric 
acid in a continuously operated battery of B-10 
vessels. The acid is removed from the extract by 
vacuum distillation to give a product containing 
60 per cent sugar and 8 per cent hydrochloric acid. 
An atomising drier concentrates this to 90 per cent 
sugar content with only 1 per cent hydrochloric acid. 

The engineering difficulties in the recovery of 
the acid without damage to the product have been 
very great, but it is now claimed that the total 
acid loss is not- more than 10 per cent calculated 
on the sugar obtained. The yield of sugar from a 
coniferous wood is 66 per cent, which approaches 
the theoretical. Although the action of the strong 
acid results in such an extensive breakdown, the 
true cellulose fraction is not completely split up 
to glucose but remains in the form of cellulose 
dextrins, which consist of ocllulosic fragments each 
built up of a few glucose units. Those are not 
fermentable, and to obtain the glucose from them 
an aqueous solution must be boiled with dilute 
acid for a short time. The wood sugar mixture 
then obtained may be separated or utilised in one 
of the ways mentioned above. 

In normal circumstances, the (iommercial pro¬ 
duction of wood sugar, though a remarkable 
feat in chemical engineering, cannot be taken 
as any threat to agriculture in view of the 
heterogeneous nature of the product obtained, 
and the growing world shortage of timber for 
pulp. Claims have been made that in the 
most favourable situation and conditions glucose 
might be obtained from this souroo more cheaply 
than sucrose from sugar beet. Ordinarily, however, 
there must be a wide disparity in costs, and sugar 
beet cultivation has the advantage additionally of 
giving much employment. One development which 
might make the wood sugar process economically 
possible in normal times would be a demand for 
lignin for some manufacturing purpose. At present 
the residual portion of the wood, consisting almost 
exclusively of lignin, remains unutilised. This 
amounts to 20-^ per cent of the weight taken. The 
possibilities of lignin as a raw material in industry 
have not been adequately considered, perhaps 
because the constitution is still obscure. Because 
of its marked resistance to biological attack, and 
inertness to strong chemicals, other than oxidising 
agents, it should find a useful outlet. The pro¬ 
duction of wood sugar and lignin from wood would 
then be more defensible than that of sugar alone. 

A. Q. N. 
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Coal Hydrogenation in Great Britain 


daily diacuflsiou of 'oil sanctions’ will have 
A served a useful purpose if it brings home to 
the public the perilous position of Great Britain in 
regard to oil supplies in time of war. Actually the 
London omnibuses alone consume more fuel than 
the total quantity of benzole produced by <ioke 
ovens and gas works, whilst apart> fi'om the new 


has been supplemented recently by a technical 
paper issued by the Fuel Research Board* de¬ 
scribing the earlier investigations of Bergius and 
the action of the Department, and its connexion 
witli other bodies interested in the subject prior 
to the advent of I.C.I. This forms a valuable 
historical survey. 



Fig, 1. Bergius 2-Htro ronvert^. From Fuel Teclinloai Paper No, 42, Crown copyright merved. 


coal hydrogenation plant of Imperial Chemical 
Industries at Billingham, the total production of 
homo-produced fuel is loss than 7 jwr cent of 
British requirements, Germany is paying great 
attention to this same problem of producing oil 
internally and is already in a much more 
favourable position than Great Britain. 

The main aihievement in England so far is the 
hydrogenation of hard coal by a process, dis¬ 
covered by Bergius, developed by Imperial Chemical 
Industries, Ltd., as a menil)er of the International 
Hydrogenation Patents Co., and brought into 
highly successful operation on a large scale at 
Billingham during last winter. The story of the 
achievement has been told in a paper rood by 
Kenneth Gordon before the Institute of Fuel ; it 


The earlier work of Bergius is now well known 
to those interested : it took him some time to 
reach the stage of the two-litre converter illustrated 
here (Fig, 1). Fig. 2, showing a single hydrogona- 
tion stall or unit at Billingham, indicates the 
growth of the process on the engineering side, 
though its practical development is due also to 
certain chemical discoveries, notably the favourable 
influence of adding hydrogen chloride during 
hydrogenation and its mibsequent removal with a 
stable suspension of alkali in oil from the hot 
vapours. 

* iX'imrtmont of SdentlSe and Induairlol Kmcareh : Fud KeRftaroli. 
TcchnJoa] Paper No. 42; TheActjk»no" 

Early Experiments with the Berohia 
Or. F. A. WUUamft and Dr. J. 0. King. 

HoD4e, Kingoway, XiOtictOn, W.a2: 

I*. 3d, net. 


riydrogen upon Cosl. Port 2; 
Procew. By Dr. h, Horton, 
V1+5S+9 plates. (Adostroi 
if.H. Statiotmry offlee, 1986.) 
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At a time whan the Bergius experiments at 
Mannheim-Bheinau were languishing, they were 
revivified by the British Bergius Syndicate, formed 
largely by the efforts of Dr. Orrnandy, which had 
for its object the proving of the process with 
British coals. After a time it was decided by the 
Government that the Department of Scientific 
and Industrial Research should proceed with the 
investigations, and towards the end of 1926. a 
plant embodying the latest improvements resulting 
from the work at Rheinau was installed at Green¬ 
wich, the small-scale experiments in Rheinau being 
terminated. The British Bergius Syndicate was 
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behind in such developments, for which the credit 
is too often given to foreign scientific workers, 

The work done on hydrogenation at Greenwich, 
though it has not yet developed to anything of 
industrial importance bringing a direct return to 
the nation, is of outstanding value both as serving 
to introduce the high-pressure technique into its 
laboratories and as securing that indejx3ndent and 
continued study of hydrogenation which is so 
desirable. 

The experiments recorded in the Fuel Research 
Board Technical PajH>r No. 42 reforre<l to above 
are now largely of academic interest, but they 



FiQ. 2. Oonoral arraiiftfiment of a hytlrog^nation Htall at Bllling^iam. By oourtc»y of ImoorUl Oictnlcal ludustrlea. Ltd. 


acquireil by l.Cl. in 1927, which started inde¬ 
pendent research at Billinghara on a rapidly 
growing scale, so that by the end of 1933 the cost 
had amounted to approximately £1,000,000 : this 
is the outstanding example of the complexity and 
the high cost of working out a new chemical 
process to the point of industrial practicability. 
Such a cost makes it difficult for any one other 
than a large and prosperous company, or an 
association backed by ample Government support, 
to investigate new processes. The ‘City', though 
apparently prepared to spend largo sums to prove 
and develop a potential gold mine, will not sup¬ 
port as a rule the development of elaborate in¬ 
dustrial processes, though it is willing to buy 
them from abroad when d©veloi>od. As a con¬ 
sequence, England is perforce content to lag 


servo to show that catalytic hydrogenation under 
pressure is widely applicable to British coals. An 
earlier Technical Paper (No. 29) deals with ob¬ 
servations on the conversion of a non-coking into 
a coking coal when heated with hydrogen under 
pressure. 

Such work is preliminary to the day when it 
will l>e realised that coal is in fact a chemical raw 
material and that there are many different kinds 
of it. Each will have to bo txeat^d in the most 
appropriate manner to give gaseous, liquid and 
solid products. The burning of raw coal will be 
regarded as waste, and coke of excellent quality 
will be available for metallurgical and domestic 
purposes according to its nature. The total value 
of these products should bo far in exmm of the 
mining cost of the coal plus the factory costs of 
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its subsequent elabdration, and allow of satis* 
factory employment to miner and factory worker 
and profit to mine-owner and cbemioal factory. 

The coal question includes many pressing 
problems, as has been indicated. With defence in 
mind, the importance of home-produced oil seems 
paramount, and the Fuel Research Board should 


be urged to encourage the active study of other 
methods of making this, for example, from ookd 
via water gas. Unless and until oil can be found 
deep down in oiu* strata, we must depend on its 
production from coal and be satisfied that the 
amount so obtained bears a far larger proportion 
of the whole quantity used than is at present a fact. 


Obituary- 


Prof. P. F. KcndaU, F.R.S. 

HE death took place at Frinton-on-Sea, Essex, 
on Thursday, March 19, of Prof. Percy Pry 
Kendall, formerly professor of geoiog>^ in the Univer¬ 
sity of Leeds. He was bom at Clerkenwell in 1866. 
Like many others whose names arc famous in the 
annals of geological science, Kendall was a product of 
the old Science and Art Department at South 
Kensington, and in the year 1874 ho was awarded 
the Silver Medal of the Department, this being, 
tlio writer believes, the only occasion when 
such a distinction was gained by a student in 
geology. 

Kendall entered the Science School, South Kens¬ 
ington in 1883 and here he came under the influence 
of those two great teachers, Judd in geology and 
Huxley in biology, with the result that he was most 
attracted to the biological aspects of geology, and 
his earliest work was ujwn the fossil fauna of the 
Pliocene defKMjits of East Anglia. It is interesting to 
record tliat he again took up research on these same 
deposits in his last years when resident at Frinton, 
and published a further contribution on the same 
subject. After leaving South Kensington lie was 
elected Berkeley fellow of Owens College, Manchester, 
and was later appointed assistant lecturer in geology 
with Prof, (later Sir) W, Boyd Dawkins, who then 
occupied the chair of geology at Owens College. 

Kendall liad become interested in glacial geology 
by this time, and at the British Association meeting 
at Manchester in 1887, ho had the good fortune to 
meet the brilliant American glacialist. Prof. Carvill 
Lewis, and encouraged by him, Kendall from that 
time devoted himself wholeheartedly to glacial 
studies. In the ’eighties, the problems connectofl 
with the Great Ice Age were receiving much attention, 
and he ranged himself with those few British geo¬ 
logists wlio argued that these islands had been 
covered by land ice, os Greenland is to-day, as 
opposed to those in the majority, who invoked sub¬ 
mergence in an arctic sea with abundance of icebergs 
as being the best explanation of the deposits of that 
pericni. Many a pitched battle was fought upon this 
question in Section C of the British Association, the 
honours eventually all resting with the adherents of 
the land ice theory, of whom Kendall was one of the 
very foremost. Hie ready wit and command of 
language rendered him a doughty champion of any 


cause he espoused. He was spoken of by one veteran 
Scottish geologist as a ‘^bomiie feohter**. 

In 1891, Kendall was appointed part-time lecturer 
in geology at the Yorkshire College (now University 
of Leeds) and he at once commenced the investigation 
of the glaciation of the Cleveland Hills in north-east 
Yorkshire. To enable him to do this the more 
successfully, ho visited Norway to study the effects 
of modern glaciers and also to examine in situ those 
rooks which he was finding as pebbles in the drift of 
the Yorkshire coast. Switzerland also gave him many 
ideas, especially with regard to ioe-damjmed lakes such 
as the Marjelen See, The results of tliese researches 
were presented to the London Geological Society in a 
paper entitled “Glacier Lakes in the Cleveland Hills**. 
This was published in 1902 and was an inspiration 
to many workers, who applied mmilar methods of 
investigation to other districts in the British Isles. 

While prosecuting his glacial researches Kendall 
had also j)aid muoli attention to^ the solid geology of 
Yorkshire. It was port of his duties at Loeds to 
lecture to students of coal mining, and in order to 
equip himself more thoroughly for this work ho took 
up the study of the Coal Measures, and in this branch 
of geology he proved himself as original on investi¬ 
gator as he had already done in glacial geology. For 
the Rtjyal Commission on Coal Supplies in 1901-6 
under the chairmanship of I^ord Allerton, Prof. 
Kendall was asked to report upon the Yorkshire, 
Nottingliamahire and Derbyshire Coalfield, and in 
the attempt to determine the boundaries of the con¬ 
cealed coalfield on the north-east and south, where 
the Coal Measures are overlain ixncomformably by 
newer roclcs, he applied the principle of 'posthumous 
folding*, the argument being that the foldings trace¬ 
able in the newer covering rocks represent renewed 
activity along lines of folding already established in 
the older rocks below before the newer rocks had 
been laid down. The total area of the improved coal¬ 
field was by this means estimated by Prof, Kendall 
to bo 3,886 square miles, and whether or not this be 
established by future exploration, it is still true to 
say that the report forms a most stimulating and 
iiiuminatiiig contribution to the tootonios of this 
great coalfield. 

Another phase of Coal Measure geology 
Kendall’s attention for some years, namely, 
abnormalities of coal seams and the adjacent beds 
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of saodutone and shale. The similadrity of the 
phenomena presented in the strata of the Coal 
Measures with those recorded where alluvial bods had 
been traversed by recent earthqucdces as in India and 
America led Kendall to see in the disturbances in 
the Coal Measures a number of ‘fossil eewthquakes*, 
an idea which is engaging the attention of investi¬ 
gators in many other sedimentary d^>osits. 

Pirof. Kendall became a fellow of the Geological 
Society of London in 1S89. Tlie Society awarded 
him the Lyell Fund in 1895» and in 1909 further 
recognised his distinguished contributions to geo¬ 
logical science by awarding him the Lyell Modal. 
He also served on the Council of that Society for 
some years. In 1922 ho retired from the chair of 
geology at the University of Leeds* and two years 
later was elected a fellow of the Royal Society. The 
University of Leeds in 1926 conferred upon him the 
degree of doctor of science, honoria causa. In col¬ 
laboration with Mr. H. E. Wroot he wrote the 


‘‘Geology of Yorkshire’*, which was published in 1924 
and is ge(nerally admitted to be one of the most 
‘readable* books on geology extant. A. G. 


Wb regret to announce the following deaths: 

Lord Invemaim, who as Sir William Beardraore 
was president in 1917 of the Iron and Steel Institute, 
on April 10, aged seventy-nine years. 

Prof. ,T. P. Khomenko, an authority on the Cenozoio 
palaBontology and stratigraphy of the U.S.S.R., on 
August 7. 

Prof. J, M. Page, formerly professor of mathef- 
matics, and dean of the University of Virginia, on 
authority on the calculus, on March 12, aged seventy- 
two years. 

Prof. James Rice, associate professor of physios 
in the University of Liverpool and author of note¬ 
worthy books on the theory of relativity, on April 17, 
aged sixty-two years. 


News and Views 


Expertments on Mammalian Embryos 

Thb technical diffioultios of experiments on 
embiyos removed from the uterus are only very 
slowly being overcome. Nearly a quarter of a century 
ago, Brachet showed that the rabbit egg could be 
kept alive and developing for a short time in tissue 
culture, and slightly, but only slightly, bettor results 
have been obtained by later workers. Another 
method is to transplant the egg obtained from one 
animal into a new mother. The experiment was 
first successfully performed by Hoai>e in 1890 ; he 
transferred the segmenting eggs of an Angora rabbit 
into the uterus of a Belgian hare, and got a normal 
development of Angora young. The transplantations 
can only be carried out with very young eggs, but 
there are many problems relating to the early stages 
of development which might be investigated in this 
way, and in recent years the method has been taken 
up again and several interesting results have been 
obtained, Thxis Nicholas and Hall have l>een able 
to follow the development of isolated rat blostomeres 
into complete embryos, fidthough they could not 
maintain the development for the full period of 
pregnancy. 

PitrouB has combined the experiments of tissue 
culture and transplantation, and has recently, as 
reported in The Times of March 80, been able to 
verify the occurrence of parthenogenesis in the 
rabbit. His first experiments on the tissue culture 
of the rabbit egg, made at the Strangeways Research 
laboratory some six years ago, showed that the 
unfertilised egg is very sonsitive to external conditions, 
and may start to oloave imder the influence of slight 
changes of temperature or the osmotic pressure of 
the madhiinu The attmpts which were then made 


to transplant the parthenogenise<l eggs to other 
mothers were unsuccessful; but in his .recent work 
the transplanted eggs have undergone normal de¬ 
velopment and eventual birth. Transplantations of 
older embryos into the uterus are not suoceesftal, 
and attempts have been made to find other trans¬ 
plantation sites (kidney, mamnvary gland, omentum, 
chamber of the eyeball, chick ohorio-allantois), but 
the results have not been very encouraging. The 
tissue culture method, imporfoct as it is, is still the 
only one which has made possible experiments on 
the crucial period of gastrulation, when, by analogy 
with other vertebrates, one may expect the major 
jirocesses of determination to occur. 

Sir George Grierson and Indian Linguistics 

Thb commemorative volume “Indian and Iranian 
Studies** presented to Sir George A. Grierson by 
friends and admirerB on the occasion of his eighty- 
fifth birthday on January 7, and published as a 
special issue by the School of Oriental Studies of 
the University of London (BuiZ., 8, 2-8, 504. 26s.), 
is a remarkable tribute to even so great a scholar. 
This will bo most readily appreciated in the extent 
to which it shows how those who have hero united 
to do him honour—^fifty-three scholars drawn from 
thirteen different countries, including India and the 
United States—have boon indebted to him in outlook 
or method or as a contributory source of their material. 
In this volume of “Studies’* not unnaturally, and 
as is usual in ooUections of its class, a considerable 
proportion is of highly specialised interest, though 
even ,hero certain of them as, for example, the oom- 
munioations dealing with the Karosthi material 
retrieved from the Central Asiatic Desert by Sir 
Aural Stein'or Colonel D. L. R* Loriiner*s “Nugae 
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Buruflhaakicae’\ gUmce at broader iasuea. Others^ 
however, such as the contributions by Dr. T. Orahame 
Bailey or Prof, A. Barannikov, to name two only, 
which deal with the relation of the Sanskritic to 
other elements in the vemaoulars, or Dr. F, Otto 
Shrader on the Uralion element in the DrAvidft and 
the Munda tongues, have a direct interest for those 
who are dealing with current problems in Indian 
ethnology ; while the value of linguistic studies in 
cultural investigation is shown by such inquiries as 
those of Prof. J. Block on the character of Uie Vedic 
plough and the late Dr. J. Charpentier on the m^^lng 
of ‘dakudhuma’ and the suggestion arising therefrom 
as to ritued recognition of the Pleiades in Vedic times. 
It is remarkable, however, how on every side there 
is evidence that in these investigations the work of 
Sir George Grierson and his linguistic survey of India 
have been fundamental. 

Chemical Society: Annual General Meeting 

Thk ninety-fifth annual general meeting of the 
Chemical Society was hold under the presidency of 
Pi*of. N. V. Sidgwick in the University of Bristol on 
Thursday, April 16. Follows and their guests wore 
received by Dr. Stanley H. Bibdock, troastirer and 
pro-chancollor of the University. At the annual 
general meeting, it was reported that the following 
had been elected on the Couhcil : As vice-presidents 
who liave filled the office of president : Prof. H. F. 
Armstrong and Sir William Pope, As vice-presidents 
who hBV(^ not filled the office of president: Mr. J. 
Davidson Pratt, Sir Robert Robertson and Prof. R, 
Robinson. As honorary secretary : Prof. J. W. Cook. 
As ordinary members of council : Towiv Members : 
Prof. C. K. Ingold, Dr. K. P. Linstead and Dr, R. E. 
Slofie. Coimtry Members : Prof. G. R. Clemo, Mr. 
T, W. J. Tayfor and Prof. R. V. Wheeler. The 
presidential address delivered by Prof, Sidgwick was 
on “Structural Chemistry: Old and New”. 

The Uongstttff Medal for 1936 of the Chemical 
Society was presented to Prof. George Barger, and in 
making the presentation the president stated that it 
was the highest distinction which tlie Society could 
bestow on one of it/s fellows. He refoiTcd to the 
importance of Prof. Barger’s researches on natural 
products of physiological interest, mentioning his 
researches on ergot and its constituents, and to Prof. 
Barger’s work in increasing our knowledge of a large 
number of alkaloids, many of which he had syn¬ 
thesised. In presenting the Harrison Memorial Priise 
for 1935 to Dr. Leslie E. Sutton, the president 
remarked that the prize, which was founded in 
memory of an eminent fellow of the Society who 
gave his life to the service of his country in the 
Great War, is awarded every threti years to the 
chemist less than thirty years of age who has made 
the most meritorious original contributions to 
chemical science. The president referred to Dr. 
Sutton’s work in increasing o\ir knowledge of mole- 
eular structure, which has helped to elucidate the 
formulsQ of divalent carbon compounds^ the oximes 
and the azides ; he also referred to his work on the 


relation between dipole moment and substitution in 
benzene derivatives, and on electron ffiffraotion. 
The anniversary dinner of the Society was held in 
the Groat Hall of the University of Bristol on the 
evening of April 16. Prof. N. V, Sidgwick presided; 
and the number present was 168. The Hantzsch 
Memorial Lecture was delivered by Prof. T. 8. Moore 
in the H. H. Wills Physics Lecture Theatre of the 
University of Bristol on Friday, April 17, 

British Society for International Bibliography 

The eighth ordinary meeting of the British Society 
for International Bibliography wae held in the 
Science*Museum, South Kensington, on March 25. 
After the president. Prof. A. F. C. Pollard, hod 
opened the meeting, Dr. Von Houm, director of the 
Intelligence Bureau of t)}© Amsterdam Laboiatories 
of the Royal Dutch Petroleum Co., gave a description 
of the work and organisation of this Buj*eau. The 
secretary of the Society, Mr. E. Lancaster-Jones, 
followed with an account of the pn>greas of the 
English edition of the Universal Decimal Classifica¬ 
tion. He reported that the first fascicule of the work 
is now available, while the second will be ready very 
shortly, Messrs. 8impkin Marshall, Ltd., ai*o the 
British agents. The main item on the agenda— 
a discussion on the preparation of indexes to periodical 
bibliographies and allied xiublieations—then followed, 
This was opened by Dr, P. S. Hudson, deputy 
direcjtor of the Imperial Bureau of Plant Genetics at 
Cambridge, who df^scrilxMl the preparation of the 
yearly cumulative indexes to Plant Breeding Ab- 
e^ract^, the quarterly publication of his Bureau. The 
abstracts are classified by the Universal Decimal 
Classification ; hence the preparation of the indox» 
in which the entries are arranged in numerical order 
of their classification numbers, is extremely simple. 

Da. A. S. Nbave, assistant dii’ootor of the Imperial 
Institute of Entomology, then spoke on the alpha¬ 
betical index to the Review of Applied Entomology^ 
pointing out the advantages of this type of index 
over a numerical one, in the particular cose of this 
subject, with its extremely detailed nomenclature and 
its somewhat volatile systematisation. Tlie dis¬ 
cussion following centred around the relative ad¬ 
vantages of a classification as the basis of an index. 
Dr. 8. C. Bradford contended that most alphabetical 
indexes are based on concealed classifications. Mr. 
W. T. Astbury instanced the difficulty of obtaining 
uniformity in alphabetical indexing among a number 
of contributors. It was pointed out that a classified 
index in no wise precludes the employment of ex¬ 
planatory terms, or standard nomenclature. The 
classification itself possesses an alphabetical index^ 
which serves automatioally to correlate all synonyms 
to a unique olaiss symbol, and thereby saves un¬ 
necessary repetition. 

The Reclamation of the Zuider Zee 

The epooh-nudung enterprise on which the Dutch 
nation embarked in 1920, and which ic ultinmtely 
destined to add* to the Netherlands more than half k 
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millioti acres, or about 7 per cent of the former area 
of the country, is now about to be advanced a further 
stage towards completion. It is announced from The 
Hs^ue that a sum of two million florins (about 
£I54,0<K)) has just been voted in the national budget 
for continuing the work of reclaiming the Zuider Zeo, 
and it is likely that additional grants will follow 
shortly. Tlie scheme was describe in detail in an 
article which appeared in the issue of Nature of 
September 21, 1&29 (p. 446), at which date the flret 
section, the North-wc^at Polder of 50,000 acres, was 
at the point of complete enclosure. This polder was 
pumped clear of water in the following year, and it 
has since been brought into cultivation with satis¬ 
factory results. It is now intended to procetnl with 
the reclamation of the second section, the North¬ 
east Polder, containing 117,000 acres. The cost is 
estimated at about £9,600,000 and the work will take 
about five years, providing work for about 5,500 men. 
Another tim years will bo requirwi to bring the salt- 
saturated soil into a completely effective state of 
productivity. T)ie outer dyke, or embankment, 
enclosing the polder, starts from l^mmcr in Friesland 
and follows a widely sweeping curve, first westerly, 
then southerly and fiiwUy easterly to a point on the 
coast-line north of Kampen. It will be 35 miles long, 
and for a great part of that distance will run parallel 
to a now canal. The reclaimed area will lie at two 
different levels, one about 13 feet and the other 
about 18 feet below water-level at Amsterdam, and 
three? large pumping stations are to provieleel to 
deal with the fresh-water drainage after completion. 

Oldbury Hill, Ightham 

As attempt to save Oldbury Hill, Ightham, from 
development fur building purposes, is one which has 
a strong claim on the practical support of all archaK)- 
logiats. This Kentish woodland plateau, lying be¬ 
tween iSevonoaks and Ightham, is for British archtvo- 
logy historic ground. At it« summit is a prehistoric 
fortress, which is dated at about 200 b.o, ; but its 
chief interest lies in its evidence of prehistoric man 
of a far earlier period. It is a port of the country 
over which Benjamin Harrison of Ightham, the 
apostle of the eolith, had his hunting ground ; and 
through him it is linked with the groat names in the 
study of British archceology—Sir Joseph Prostwich, 
Sir John Evans, Lord Avebury, and many others. 
The fortress itself is scheduled for protection under 
the Office of Works, and in the event of building 
development, provision for access will have to be 
mode in the inevitable enoroachmont; but the 
character of the site with its associations and its 
wide views over pastoral lands, which preserve the 
meaning and purpose of its fortification, will be 
irretrievably lost. The extent of the estate now 
offered for aide is about 157 acres, and the owner, 
who is not in a position to present the site to the 
public, has fixed at the lowest possible figure the 
price at which he would be prepared to effect a 
tranrfer to the National Trust. This body, however, 
lias no fimds with which to purchase ; but an effort 
is beii^ made, up to the present with indififorent 
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success, to organise a local fund. The importance to 
science of the high terrace gravels in wluoh the 
evidence has been fbimd for what is claimed to be 
the earliest traces of man^s handiwork is obvious ; 
the fact that that evidence has not been acoep^d 
universally makes it all the more important tliat such 
a site as Oldbury Hill should be i>rosorved for the 
inspection and investigation of later generations. 

History of the English Parliament 

It is announced that H.M. Stationery Office will 
publish at an early date n volume, the first to be 
issued, of the “History of Parliamentwliich has 
been in course of preparation for some time under 
the supervision of a committee presided over by the 
Marquess of Salisbury. This undertaking, which will 
cover the whole i^eriod of parliamentary government 
from its inception in 1264 tip to 1018, is an outcome 
of the report of a committee which was appointed in 
1929 with Colonel J. Wetigwood as its chairman, to 
examine the material available for a record of the 
persoimol and politics of the members of the House 
of Commons. A joint meeting of both Houses 
decided that tlio wope of the work should bo extended 
HO as to make it as complete a record as possible of 
“the ^xople in Parliament—their ideas, standing, 
and politics--—and to trace the gradual growth of 
Parliamentary representation and government”. The 
work will fall into saventoon or eighteen p<?rjods, the 
material for each being grouped into two or three 
volumes. This material will comprise biographies of 
memliers of the Commons, complete lists of the 
members of both Houses with identifications, a 
pK?ft4ce to each Parliament with a commentary on 
its composition and the work done, and conclusions, 
appendixes, documents, etc. It is expected that the 
“History” will consist of some forty volumes, and 
that it will be completod in aliout thirty years ; but 
CM the price—possibly not more than £2 2^. per 
volume—will cover cost of printing and publica- 
titm only, the rate of pnHiuction will depend upon 
the funds available for the collection and preparation 
of the material. For the first volume to be issued, 
covering the period 1439-1509, Colonel Wedgwood, 
it is understood, has been largely roeponflible. Sub¬ 
scribers to the whole work will bo charged tliree- 
quarters of the p>iblishod price, a first payment of 
£10 being required with the undertaking to subBoril>e, 
against which the cost will bo charged as each 
volume is issued. 

Higher Paraffins as Liquid Fuel 

Higher paraffins such as butane arc easily liquefied 
at air temp<?raturo, and give a concentrated and 
easily vaporised liquid fuel—the most concentrated 
fuel oommero tally available having a heating value 
of 21,000 B.T.u. per Ib. In several countries this 
product has been recovered from natural sources or 
oil refineries, and distributed in cylinders. In the 
Umted States this ^bottled gas’ has become extens¬ 
ively used in rural areas, and the development of 
coal hydrogenation in England has led to its 
being marketed now under the name of 'Calorgas'. 
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H. Pudcering recently deecribed its prop^ies before 
the Institute of Fuel» and there is little doubt that the 
gas, which is practically free from sulphur, will find 
many applications where a pubUc gas supply is not 
available. The scope will be more limited under 
British conditions owing to the wide dispersion of 
gas mains and the low price of public supplies per 
therm. On the figures given, the price of the unit 
of heat in Cedorgas is 2^. per therm. In the com¬ 
pressed gas trade, the <i 08 t of cylinders and distribu¬ 
tion usually form main item, and so it seems that 
the use of 'bottled gas’ will depend on the extent 
to which those charges can be lowered by developing 
the market. 

Blectrical Measurements in the Eighteenth Century 
In the Annala of Science, 1, No. 1, January 1936, 
Mr. W. Cameron Walker, of Minohenden School, 
London, gives an interesting historical account of 
the detection and estimation of electric ohaigos in 
the eighteenth century. Perhaps in no other bremoh 
of science could he have found a better illustration 
that progress in science is conditioned by the inven¬ 
tion and improvement of instruments. Up to the 
time of Volta, Bonnet’s familiar gold leaf electroscope 
was the most sensitive detector of electricity. Its 
invention marks the end of a period of evolution 
beginning with the time when the experimenter 
obtained electrical charges by simply rubbing pieces 
of amber, gloss or sulphur on his coat. Boyle and 
Newton had in turn extended the observations of 
Gilbert concerning the attractive powers of electrified 
bodies, while von Guericke come very near to 
anticipating Du Fay in the recognition of two opposite 
states of electricity. But to Hauksbee, with whom 
the story of the eighteenth century begins, belongs 
the credit of the first systematic investigation of 
'electric effluvia’. He was surprised to notice that 
threads enclosed in an ’uncharged’ globe of glass were 
immediately afifected by the approach of a rubbed 
rod of sealing wax. But he makes no reference to the 
repulsion of the threads. For this new step we have 
to wait imtil twenty years later. In 1767, when 
describing a Leyden jar, Priestley writes that what 
electricians chiefly wont to know is ‘how high a 
phial is charged’. Methods of measuring this were 
soon described by 1.^6 and Henly. Then we come 
to the wonderfully accurate experiments of Cavendish 
and the evolution of the condensing electrometer by 
Voltar -the most skilful worker in this field. We 
think Mr, Walker has done well to direct attention 
to the valuable work done by eighteentl) century 
eloctrioians. 

Preservation of Cornish Engines 

It is with pleasure wo learn that the Cornish 
Engines Preservation Committee has been successful 
in acquiring the early winding engine at liOvant Mine 
in Cornwall, and in leasing for a small acknowledg¬ 
ment rent the engine house. Levant and the adjoin¬ 
ing Botallack miixe wore famous for their richness in 
copper and tin* and for their deep workings, which 
extended far out imder the Atlantic Ocean. The engine 


at Levant was deaigned by Francis Michalk and was 
probably built at the Copperhavm Foundry, Hayle, 
aboxit one hundred and ten years ago. It is of the 
beam type with psuallel motion, and has a oylindef' 
24 in. in diameter with a stroke of 4 ft. The total 
sum raised for its preservation was £130, the greater 
part of which, says Mr. W. T. Hooper, the honor^y 
secretary of the fund, ccune from boyond the Tamar. 
Donations were received from the Inatitutions of 
Civil and Mechanical Engineers and the Newcomen 
Society, and from individuals in India, China, 
Australia and America. The Committee has in view 
the preservation of some of the larger pumping 
engines, «and arrangements ore now being made to 
complete the model of the 90 in. pumping engine at 
East Pool Mine, which was begim by the late Mr* 
Oswald Swete of Truro. 

National Academy of the Lincei 

At a meeting of the National Academy of Linooi 
held in Romo on June 2, 1985, in the presence of 
H.M. the King of Italy, an account of which has just 
been issued by the Academy, it was announced that 
the new statutory regulations of the Academy, which 
have received the royal sanction and the approval 
of the head of the Government, are now being put 
into operation. The most notifole of these regulations, 
because it symbolises the strict adherence of the 
Academy to the Fascist regime, is that the nomina¬ 
tion of the president and vice-president (still to be 
announced) and of the national members is made 
by royal decree proposed by the Duce. The following 
members have been nominatod under the new 
statutes : L. Berzolari, U. Amaldi, A. Crooco, E. 
Soler, A. Alessio, E. Fermi, G. Vallauri, F. Giordoni, 
R, Fabiani, G. Quaghoriello, P. Rondoni, C, Formiohi, 
G. liertoni, C. M. de Veoohi, L, Federooni, G. Volpe* 
P. S. Leioht, A. Torre, A. Carlini, P, CaraboUose* 
G. Della Valle, A. Solmi, S. Riocobono, S. Romano 
and A. de Stefani. Among the chief awards announced 
are the following: Prizes presented by H.M. the 
King ; the late Prof. G* Viale, University of Genoa, 
for his work on physiology and pathology, and A. 
Maiuri, for his ooutributions to archseology ; Caimiz^ 
zaro Prize in chomistry, Prof. P, B^arrer, University 
of Zurich, for his work in biodaeanistry; Santoro 
IVize: G. Fauaer, for his scientific services to the 
nitrogen fixation industries. In his address to the 
Academy on “The Tradition of Rome in the Middle 
Ages”, Pietro Fodele concluded by emphasising the 
glorious role of Fascist Rome as the true suoceseor 
of the Romo of the Csssars and of the Popes. 

The Meaning of 'Survival’ 

In the fourth Frederic W. H. Myers Memorial 
Lecture, which was given by Mr. Whately Carington 
on October 80, 1935, and is now published by the 
Society for Psydiieal Research, the speaker stressed 
the importance of laaigxioge in any serious considera¬ 
tion of the problem of *porsonal survival’ after bodily 
death. He pointed out that one of the great dhficttlties 
of the subject lies in the taoorreot use of tmns, which, 
although they might mean something in conne^oh 
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wi^ taibiter* which they aro iziteuded* yet might 
be quite zztefiningless when applied outside their 
le^timate Hmitfl. Thus it is poAsiblo, and indeed 
pcebabie* iJmt many of the qtiestions propounded 
might be really quite meaninglees ; and therefore it 
is unlikely that any sensible answers can bo found 
for them. It was here that Mr. Carington urgwl the 
more extensive use of a mathematical type of language 
in which the symbols employed do not suggest any 
relationships other than those deliberately assigned 
to them. In conclusion, Mr. Carington briefly referred 
to his recent studies of trance personalities, wiiero, 
through statistical methods, a cloarer understemding 
is being achieved and light is being thrown on the 
problem as to how those secondary or multiple por> 
Bonalities difler or not from othfvr oommunloating 
personalities, wliich operate through the 80 >oalldd 
mediumistio trance. 

Air Mask to Protect Workers 
Ak air mask which will pi*ovide the rock driller, 
painter or chemical worker with fresh air and protect 
him from poisonous gases, smoke and dust is de> 
scribed in a recent report by Science Service, of 
Wasliington, D.C. The mask is literally a film or 
curtain of air completely covering the user’s face but 
leaving the eyes, nose and mouth fVee. When it is 
intended for use as the conventional gas mask, the 
new mask is a shield similar to an eye shade and 
worn on the forehead. The visor of the shield con¬ 
tains an air chamber, provided with numerous out¬ 
wardly slanting openings at its lower edge. When air 
under pressure is forc^ into the chamber, streams 
of air issue outwardly and downwards from the 
openings, and form a transparent air screen or 
curtain completely covering the face but at some 
distance from it. With this air film for protection, 
tlie user could pass through dust, smoke, gas or 
paint fumes without any of them coming in contact 
with his face. The inventor also claims that there 
would be no trouble in breathing, the air curtain 
furnishing a continual supply of fresh air. 

The Guinea Agricultural Gazette 
Thw editois of the New Guinea AgrictiUural Gazette 
are to be congratulated on the first number (1, Ko. I, 
October 1935. Pp. 50. Rabaul: Departanent of 
Agriculture) containing articles on the cultivation 
or madeeting of five crops of economic importance 
to New Guinea, besides others on entomology and 
meteorology. The appearance of the journal is 
another indication of the indispensability of at least 
a little Bcienoe to every plantar or agriculturist. Many 
of the most isolated countries in the world now issue 
semi-aoieniifio agricultural periodicals which, since 
they can eoaroely be finanoiadly profitable, must be 
produced in response to a demand for knowledge. 
The A^frieultural Gazette shows that die New Guinea 
plontm and Agnoultural Department are fiilly alive 
to the ^aot that science is as necessary to the pros- 
|>odt 5 r of a etnaAl colony as of a highly develc^wd 
oouxk^. 


Fruit Tree Pests 

Trs classification of insects by the damage they 
cause is not, perhaps, scientific, but is of great 
practical use to the gardener. Mr. G. Fox Wilson 
outlines such a classification of fruit tree pests 
{J. JRoy. Hort, 8oc., December 1936). Feeding habile 
of different types of fruit tree pests are discussed, 
and the structure of the mouth parts is considered in 
relation to their effects on the plant. l!'he work of 
Nierenstein on gall formation is passed under review, 
mid the effects of ‘honeydew’ are discussed. Very 
little new knowledge is containe<l in the paper ; its 
main value lies in the convenience.' of its outlook from 
a horticultural point of view. 

News Value of Science 

In an address to the Georgia Press Institute and 
the Henry W. Grady School of Journalisni, University 
of Georgia, on Fobniory 19, Mr. Watson Davis, 
director of Science Service, discussing the news value 
of science, suggestcMl that though wc have largely 
left the stage in which the man of science was regarded 
as a mysterious being or magician, possessed of powers 
for good or ill, and rogardeil him as a person who 
could provide us with many of the wonders of our 
daily life, we have yet to reacli the stoge in which 
science is regarded as a guide for personal conduct 
and political affairs. That will come as fast as 
education in the scientific habit of thinking, par¬ 
ticularly through the Press, allows it to come. Great 
improvements have been witnessed in the fifteen 
years sinoe Science Service was first formed for tlie 
reporting and interpretation of scienco, and the co¬ 
operation established in this way between journalists 
and men of science in the United States has already 
had very valuable results. Science is rwjeiving much 
more serious attention from the daily Press, and 
already a number of science editors are on the 
staffs of American newspapers. The combination of 
joumalistio ability and scientific attainment which is 
essential in a good interpreter is, however, not easy 
to find, and Mr. Davis also emphasised the danger 
which the very popularisation of science may offer 
to the menntenanoe of Bcieutific standards. In¬ 
accuracy must not bo the price of more effective 
distribution of scientific knowledge to the public. 

Freezing of Niagara Falls 

Fbom the office of the High Commissioner for 
C^ada a special bulletin lias been received dealing 
with the freezing of Niagara Falls. This woe prepared 
by Mr. G. H. Wood, assistant engineer, Dominion 
Water Power and Hydrometric Bureau, Department 
of the Interior, Ottawa, and states that the American 
falls became completely frozen over on January 25 
this year and remained so at least up to the date of 
the bulletin (February 20), a length of time never 
previously recorded- Freezing was rare in the early 
days before the diversion of much of the water for 
power purposes and tlio present low oyole of discharge 
from Lake Erie, and did not occur once between the 
earliest recordod occasion in iB4S and the next 
occasion on February 14, 1909. It appears that there 
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is no nword of the C^anadian falls {HorsoshcKs falls) 
having over been frozen over; but the chanuol 
h^ing to the American falls is shallow and carries 
only five per cent of the flow over the cascades, and, 
becoming obstructed by ice at tiiruee, may then bo 
frozcsn over. Such an event is always due to ico 
jams at the head of Goat Islaml, which occur when 
thick ico on Lake Erie is broken up by strong south¬ 
westerly gales, and lai;ge quantitit>s of hoe ice are 
driven into the Niagara River and carried down¬ 
stream, The level of Lake Erie is stated to lie close 
to its minimum reeonied level, and the discharge of 
the river very low in consequence. The comparative 
fre(|uency with wliich the falls have l>oen frozm over 
{for a sliort time) since 1922 is clearly, therefore, no 
evidence for an increase in the average severity of 
Amorioem wint/crs ; in fact, temperature records show 
just the reverse in spite of the occurrence of a few 
isolated spells of unusual cold within the lost few 
years. 

Determination of Hydrogen Ion Concentration of Soils 

The British Drug Houses liav^e recently brought 
out a now type of soil-testing outfit for determination 
of pH values, in which barium sulphate is used as a 
clarifying agent. This enables the determination to 
bo made with a greater degree of precision than lias 
hitherto been possible, particularly in the cast* of 
clay soils. The outfit has been desigiud in response 
to tt persistent demand for moans of estimating pH 
values conveniently and accurately in the field, and 
is fitted up in a compact oak cabinet of readily 
portable form. The cost of the comploto outfit is 
£1 Is., and prices are also quotod in the descriptive 
pamphlet (issued by British Drug Houses) for the 
individual items, should need arise for their replace¬ 
ment. 

Dirtctory and Buyers' Guide, 1936-37 

The EngmetiT is the oldest and one of the most 
influential journals in Groat Britain dealing with the 
progress of engineering. Jn the interests of the firms 
advertising in the paper, the proprietors publish every 
two yearn a useful directory of about 250 pages. The 
first 38 pages give an index and vocabulary in French, 
German, Italian and Spanisli of the technioal words 
used in the book. The next 156 pages give on 
alpliabeticai list of the manufacturers together with 
their telephone numbers and telegraphic addresses. 
The next section gives their telegraphic addresses 
and the codes they use. Finally a carefully selected 
list is given of the numbers and titles of British 
Standard Specifications. The guide has been carefully 
prepared, and should prove usoful to consulting 
engineers and contractors. It is issued free of charge 
by the proprietors of the Engineer, To qualify for 
inclusion imder appropriate headings, it is necessary 
to advertise in the columns of the Engineer to the 
extent of £26 a year. 

The Original Use of the Word "Solute" 

Dh, P. Ijecomte Dt; Nofiy, writing from the 
Institut Pasteur, Paris, asks if it is known who is 
responsible for the coining of the useful word 'solute*. 


The word is not to be found in old text-books, but 
the “Oxford English Dictionary** gives a quotation 
from Sir William Dampier*s “Recent Developments 
of Physical Science" in which the word is used in its 
presemt sense. Upon referring the point to Sir William, 
however, he informs us that the Dictionary is wrong 
in implying that the first use of the word is in that 
volume, which was first published in 1904. In his 
“Theory of Solution**, published two years earlier, 
he says (p. 49), “It is customary to distinguish 
between the medium or solvent and the dissolved 
substance or solute'*. On the other hand, in his 
“Solution and Electrolysis", published in 1895, Sir 
William usee tho word 'solvend* instead of 'solute*. 
Apparently, therefore, the wonl ‘solute’ was intro¬ 
duced between 1896 and 1902, hut who was respon¬ 
sible for the coining of it remains imdecided. Perhaps 
some of OUT readers can throw light upon the question. 

Heavy Water and the Colour of Hydrated Salts 

Is connexion with his conununication on the 
influence of heavy water on the colour of hydrated 
salts (Natuhk, March 28, p. 634), Dr. James Bell 
writes that it appears that the observation that 
copper Sulphate pentodeutf^raU* solutions and crystals 
are more green in tint' than those of the pentahydrafce 
had already been made. H. Perp^rot and F. Schacherl, 
ill on ac4:jount of an investigation of tho vapour ten* 
sions of the different deuteratos of copper sulphate 
(/. de et le Hodtwn, vii, 6, 439 ; Oct. 1935), 

mention this diffei’enee in colour, and state that they 
have undertaken an examination of tho absorption 
spectra of tho solutions. As it is unusual for work 
on this field to be published in that journal, and an 
abstract has not yet been available, this paper was 
inadvertent! y overlooked, 

Award of Goethe Medal 

It is announced that Herr Hitler has conferred tho 
Goethe Medal on Dr. Max Uhle, of Berlin. Dr. Uhle, 
who ia an honorary follow of the Royal Anthropo¬ 
logical Institute, has a world-wide reputation as one 
of the foremost authorities on South American 
arohflBology. During a residence there of many years 
he explored a large number of prehistoric sites in 
Peru, some of his work in the field being supported 
by grants from the Phoebe B. Hearst benefaction of 
the University of California. His studies, more 
particularly of the pottery, ore the basis of generally 
accepted views on the character and chronology of 
Pro-Inca civilisation. 

Internatiotial Association on Quaternary Research 

The third International Conforence of the Inter¬ 
national Association on Quaternary Research will be 
held in Vienna, on September 1-^7. After the con¬ 
ference, excursiona will be made to the East Austrian 
Alps euid their forelands. Tliese excursions will start 
on September 9 and continue until September 25, 
Those who propose to attend the conference and 
excursions should write at emoe for further details 
and approximate cost to the president, Prof. Dr. 
Albrecht Fenok, d/o Inqua, RasumofMi^gasee 23, 
Vienna III, Austria. 
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Th® Council of* the Liunean Society hae awarded 
the Linnean Gold Medal for 1936, the highest award 
in the gift of the Society, to Prof* J\ Stanley Gardiner, 
profeasot of zoology end comparative anatomy in the 
University of Cambridge. 

Thb Lord President of the Council has decided 
that, pending the appointment of a snccossor to the 
late Sir Joseph Potavel, the office of director of the 
National Physical Laboratory shall be held by Sir 
Frank Smith, the secretary of the Department of 
Scientific and Industrial Research. Correspondence 
should be addressed os hitherto to the Director, 
National PhyaioalLaboratory, Teddington, Middlesex. 

Thb following appointments have recently been 
made by the Secretary of State for the Colonies : 
H. E. Harbour, to bo veterinary otiloer, Tanganyika 
Territoiy"; C. L. Smith, to be chemical assistant. 
Sponge Fishery Investigations, Bahamas ; J. R. P. 
Sopor (agrictdturai officer, Zanzibar), to be agricultural 
officer, Straits Settlements and FederattRl Malay 
States ; A. Foggie (assistant coriservator of forests, 
('yprus), to 1)0 assistant consc^rvator of fort^ats. Gold 
Coast. 

The University of Jena will ctJobrate th(* seventh 
centenary Of its foimdation on May 20-24. 

The eighth International Congress of Theoretical 
and Applied Limnology, which was to have been held 
in Paris this year, has been poBti>oiied until 1937, 
when the world exhibition will take pla<Hi. 

The First National Prize for Science, which is the 
highest distinction conferred by the Argentine 
Republic, has been awarded to Dr. Julio Dioz for 
his work on the surgery of the lumbar sympathetic. 

The fifth International Congress against Rheum* 
atism will be held at Lund on September 3- 8, under 
the presidency of Prof. Sven Ingvar. Fmther in- 
formation can be obtained from the secretary. Prof, 
G. Kahlmetcr, Birgerjarisgatan 36, Stookholrn. 

The third International Conference on Social 
Work will be held at Bedford College, London, on 
July 12-18, when the subject for discussion will be 
social work and the community. Further information 
can b© obtained from the general secretary, Mr. 
Alexander Farquharson, Le Play House, 35 Gordon 
Square, W.C.l. 

Thb eleventh International Congress of Psychology 
will be held in Madrid on September 6-12, under the 
presidency of Prof. E. Mira. Further information 
can be obtained from the Bureau of the Congress at 
the Instituto Naoional de Psicotecnia, Alberto 
Aguilera Madrid. 

Thk Britkh Health Resorts Association has 
recently iaaaed the 19$6 edition of its oflioial hand¬ 
book, edited as previously by Dr. R. Fortescue Fox, 
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and with a foreword by Sir Kingsley Wood, Minister 
of Health (“British Health Resorts Spa, Seaside, 
Inland. Including those of Australia, Canada, Now 
Zealatid, South Africa and the British West Indies**, 
London : J, and A. Clairohill. Is, net). Year by 
year the details included become amplified, and 
now have a very full and complete guide to all the 
spas and health resorts in the British Isles, together 
with those of the overseas Dominions, Medical 
indications of the spas and the ‘qualities’ of the sea- 
coast health resorts arc Buitunarised, Tliis, together 
with a guide to hotels and accommodation for 
visitors, complete a useful and inexportsive handbook. 

We are aekc<l by Messrs. H. K. Lewis and Co., 
Ltd., to state that they are the London agents 
for the Proceedings of the Prehistoric Society, referred 
to in Natuke of April 11, p. 629, 

Aptucations arc invited for the following appoint¬ 
ments, on or before the dates mentioned : 

An assistant naturalist in the Fisheries Deportment 
of the Ministry of Agriculture and Fisheries—The 
Secretary, 10 Whitehall Place, London, 8.W.1 
(April 27). 

An assistant (Grade HI) in the Geological Survey 
imd Museum, Exhibition Road, South Kensington, 
S.W.7—The Director (April 30). 

A civilian technical otficer (engineering or physics) 
in an Admiralty establishment in Scotland—Tl^e 
Secretary of the Admiralty (C.E. Branch), Whitehall, 
London, S.W.l (May 1). 

A mechanical draughtsman (temporary) at the War 
Office in connexion with research work in air survey 
—Under-Secretary of State (C.5), War Office, London, 
S.W.l (May 4). 

A junior scientific officer (physicist) at the Fuel 
Research Station, Greenwich—The Establishment 
Officer, Department of Scientific axid Industrial 
Research, 16 Old Queen Street, Westminster, S.W.l 
(May 8). 

A chemist for the Admiralty Chemical Pool— 
Secretary of the Admiralty (O.E. Branch), Whitehall, 
lAjndon, S.W.l (May 8). 

Assistants (Grades II and III) for the Admiralty 
Scientific and Technical Poola—Secretory of the 
Admiralty (C.E. Branch), Whitehall, London, S.W.l 
(May 8) (quote C.E. 2329/36). 

An assistant in cereal breeding at the Scottish 
Plant Breeiiing Station, Edinburgh—Mr. John Stir- 
ton, 8 Eglinton Crescent, Edinburgh (May 9). 

An assistant superintendent of the Arohteological 
Survey of India—High Commissioner for India, 
General Department, India House, Aldwych, London, 
W.C.2 (May 15). 

An assistant engineer for the Posts and Telegraphs 
DepfiHtment of the Government of Nigeria—^The 
Crown Agents for the Colonies, 4 Millbank, London, 
S.W.l (quote M/3967). 

Executive engineers (Grade IV) fo)^ Public Works 
Department, Government of Nigeria—Crown Agents 
for the Colonies, 4 Millbank, London, S.W.l (quote 
M/i228), 
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Letters to the Editor 

The Editor does tiot hold himself responsible for opinions expressed by his correspondents. 
He ccmnot undertake to return, or to correspond with the writers of, rt^'ecled manuscripts 
intended for this or any oUter part of Natukh. No notice is taken of anonymous eommunications. 

Notes on points in some of this week's ustters appear on p. 708. 

COKKBSPONOENTS ABE INVXTKD TO ATTACH SUmAB SUMMAEIBg TO THEIR COMMUNICATIONS. 


Value of Carbon Dioxide in Counteracting 
Oxygen Lack 

The recent paper by Childn, Hamlin and Hender¬ 
son^ has again centred attention upon the old ob¬ 
servations of Mosso*, who showed that in low-pressure 
chamber experiments the presence of sm^ con- 
(»dnfcrations of carbon dioxide (2-5 per cent) increased 
the resistance of his experimental subjects to loweffing 
of the barometric pressure. Similar observations were 
reported by Margaria*. and Talenti^, who found that 
the resistance against the lowering of the barometric 
pressure was increased in the presence of carbon 
dioxide, provided tliat the gas mixture in the chamber 
was pure oxygen. The attempts, however, to prove 
that carbon dioxide had a similar beneficial effect on 
oxygen lack when air was diluted by nitrogen gave 
par^oxically negative results (Margaria*). In view 
of the contradictory character of these earlier studies, 
and since it has l^n shown that oxygen lack pro¬ 
duces quantitatively measurable effects on the human 
central nervous system^ (Gellhom and Hpiesman*, and 
Giollhorn and Kraines’), it seemed to be of consider¬ 
able interest to investigate whether the effects of 
oxygon lack on the human central nervous system 
could be alleviated or altered by the presence of 
carbon dioxide and, furthermore, to ascertain what 
the mechanism of this reaction might bo. 

In the first series of experiments, the distinction 
threshold of the human eye for differences in bright¬ 
ness was investigated by means of Masson disks. It 
was invariably found that oxygen want, produced by 
breathing concentrations of 8-9 per cent oxygen in 
nitrogen, decreased the sensitivity to brightness con¬ 
siderably. On repetition of the some experiment 
oarriod out in the presence of 3 per cent carbon 
dioxide there was either no change in the threshold 
for brightness distinction or a small roduction, which 
frequently disappeared even while the subject con¬ 
tinued to breathe the same gas mixture. The experi¬ 
ments indicate that under the influence of carbon 
dioxide the effect of oxygen lock on this visual 
function is either completely absent, or the slight 
decrease in sensitivity which may occur is restored 
while the subject is still exposed to oxygen lack. 

Experiments carried on with a brain stem reflex 
in the rabbit (stimulation of the vestibular apparatus 
with a low-voltage constant current) gave similar 
results. Whereas under the influence of oxygon lack 
the number cjf nystagmic movements decreases, no 
change may bo observed in the presence of carbon 
dioxide. In those cases, however, a slightly hi§^r 
concontration tlian that which has been shown to be 
effective in man had to be used (5-6 per cent). 

Various mental functions were investigated in 
oxporimonts in which the so-called ntunbor-concella- 
tion-teat, the summation of two numbers using the 
method of Kraepolin, and the association tost devised 
by Kent-Rosanerff, were oarried out. The time 


nocossary to cross out a certain number in a given 
set of numbers, or to add two subsequent numbers, 
was regularly increased under oxygen lack. The 
association test produced, under oxygen lack, ap¬ 
parently sanseless associations (dissociations), a 
stereotype character of responses to the stimulus word 
(perseverations) and relative increase in the number 
of individual responses. These changes are similar to 
those observed in some mental diseases. Moreover, 
unusual misspellings are frequent. If, however, 
these teste were carried out in the presence of carbon 
dioxide, it was found tliat the oxygen want had no 
deleterious effects upon the responses studied. Of 
particular interest are the effects on writing. Fig. 1 



Fm. 1. Fart of an awoolatton experlmeni M an exaim^ 
of Uie Influanoe of oxygon )aok on handwrltittg. The 
responaes to numheio 40-W vere obtained after breathing 
8>5 per eent 0. -f 3 per cent CO. for 7 mlinitM, vhereae 
the reoponoes to aumberB 90-100 were obtained by the 
same person breathing 8*5 per cent Ot (without CO|) for 
^ Maine thnfl, 


gives an example in which it is shown that under the 
influence of oxygen look the writing may become 
entirely illegible, whereas it remain^ unaltered in 
spite of the oxygen lack if 3 per cent carbon dioxide 
is inlialed at the same time. 

W© believe that the mechanism by which carbon 
dioxide alleviates the symptoms of oxygen lock or 
even prevents their occurrence is based on its effect 
on respiration and thereby, in turn, on oiroulatkm» 
leading to on incroas© in tissue oxygen tension. The 
effects on circulation are particularly marked whw 
the effect of oxygen lack with and without carbon 
dioxide is studi^ on the systolic blood pressure in 
the erect position in the human. Whereas per 
cent oxygen lack may not cause any changes in 
blood pressure and only slight alteration in pdlse 
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rMe in healthy young individuale in the recumbent 
position, the elFecte are veiy marked in erect position, 
and consist, after an initial rise in Bystolio blood 
pressure, in a oonsider^le drop whicli may lead to 
syncope. The pulse rate may show a similar change 
or may remain increased during tho whole experi¬ 
ment. In the prosenoG of carbon dioxide, however, 
the drop in blood pressure is prevented and may be 
maintained normal or may even be elevated. Ob¬ 
viously, carbon dioxide, by increasing respiration and 
by its effect on tho circulation, provides a better 
blood supply to the brain, which is apparent in the 
erect position, bwjause under these condition the 
eSeotfl of oxygon lack become more severe, since a 
temporary cerebral aninnua frequently results from 
maintaining on erect position under oxygen lock. 

Ernst Gelt.horn. 

Department of Physiologj% 

College of Modioine, 

University of Illinois, Chicago. 

Fob. 22. 

^ S, B. Cblldfl.H. Hamlin AiulY.Hcndernon.NATUAK, 136, 457 (1036). 

* A. Mem, *Xlfn of Man on the Jllgb AlpoH** (London, 1S9H). 

* K. Margaxla, Arch. Sci. bwl.. U, 426 (1028). 

•0. Talentl, Arch, SH, bioi.. 14, 126 (1080). 

' Maivada, Sei. bioi, 11, 463 (102A). 

* £. GdJhom and 1. Spleeman, Amsr. J. Pk^Hoi, 112, 610, 020 
and 662 <1036), 

* E. Qelthoru and 8. Kralueft, Adenee, 1030, in tho proM. 


Plasticity of Bismuth Crystals 

Muoh evidence of a conflicting nature has been 
advanced on the subject of tho plasticity of bismuth : 
the following brief account of some new experiments 
may therefore be of interest. 

Dlwotlon of Compreanlon-—♦ ^ 


torsional stresses^, it was found that the oiystals 
deformed entirely by twinning without any slip. 
The non-ocourrenoe of slip in these tests appeared to 
be at variance with the oonoluaions drawn by other 
workers as to the behaviour of bismuth*; but it 
appeared possible that tho difference might be due 
to the special nature of the applied stresses. Accoi^ 
ingly a third single crystal of bismuth was tested 
imder cycles of reversed direct stresses (tension and 
compression). This specimen also deformed only by 
twinning ; tho final fracture was by cleavage parallel 
to tho plane 111 (0001 in hexagonal co-ordinatos), 
but tho only visible signs of movement that could 
be termed slip were a few faint bands parallel to tliis 
plane (HI) in the neighbourhood of tho frairturfe. 
The ratio of the shear stress to the normal stress on 
the plane 111 of this crystal was approximately 
unity, 80 that the rule suggested by Oeorgieff and 
Schmid— that slip should occur before cleavage if 
this ratio is greater thou 0*^7—was not confirmed. 
Still more recently, a portion (jf this third crystal 
has been tested under static compn^ssion force applied 
parallel to iJ>o same axis as in tho alternating direct 
stress tests. In this test the crystal deformed almost 
entirely by slip parallel to the plane 111, no regular 
system of twin bands being producfd. 

The apj>earanco of the slip hands produced by the 
sliji deformation is shown in th<3 accompanying 
photographs (Fig. 1) It may bo noted that these slip 
bands are not veiy like the bands produced by slip in 
aluminium, silver, iron, etc., and that in fact they 
apxieivr much mort^ lik(^ twin bonds; comparison 
may l>e made with the twin bonds (on tho planes of 
tho typo (Oil)), which are also shown in the bottom 

right-hand photograph. 
Although it was not 



practicable in the com- 
pn^Hsion test to deform 
the apwimen sufficiently 
definitely to establish the 
shear nature of tho de¬ 
formation, there is very 
little doubt that the de¬ 
formation as a whole was 
pure shear parallel to the 
plane 111. Berg* has 
suggested tliat the occur- 
renco of slip in single 
crystals of bismuth may 
depend to some extent 
upon the applied stress 
conditions and upon the 
manner in which the 
single crystals are grown. 
The results of our tests 
confirm that slip may be 
producetl in bismuth un¬ 
der certain types of stress 
system; but it appears 
that deformation by 
twinning may often occur 
more easily. 

H. J, Gough. 

H. L. Cox. 

National Physical 
Laboratory, 
Teddington, 


In nn investigation oarried out at the National 
Ph^yaioal Laboratoy on the behaviour of two single 
ctyBtaJb of bismuth when subjected to alternating 


Middlesex. 

»H. J. Goiigb And H. L. Cox. J, /nM. Af«t, 4a Xo. 1 (lft32). 
*M. Oeottttoff »Qd S. X. PhiM.. Sj, (1220). 

•W, F. Bftig, KAK71H> 183, 331 (iSsi). 
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Orientation of Oxide Films on Iron 

Since: the publication of a previous note on tho 
orientation of FeO (wiistito) films on a-iron*, tho 
complete series of oxide layers on iron has been 
studied. In tho X-ray photograms of the FeO films 
on single crystals of iron, some reflect ions wore 
identified as coming from Fe804, rwtilting from the 
partial decomposi ti on of tho wils t ite phase. The pattern 
showed that this Fej04 was identically oriontol witfi 
the FeO. with all plont^s of the same indices in the two 
cubic lattices parallel. Tho same orientation relation¬ 
ship held when an FeO film was grown by reduction 
on a large natural crystal of magnetite (Fe304). 

Plots of tho atom arrangement on tho interfacial 
crystallographic pianos of the Fo, FeO, and Fe804 
lattices show that the orientation relationships do- 
scribt^d abov'o are quite reasonable when oonsidorcd 
on tlui basis of matching of atom positions. In the 
Fo and Fi>0 lattices, tho geometric configuration's of 
the iron atoms oti tho matching cube pianos are 
identical, and tho spacings agree to within six per 
cent. In tho matching cube pianos of tlio FoO and 
Foi ,04 lattices, the configurations of tht5 iron atoms 
in tho two arc nearly identical, and those of tho 
oxygen atoms are exactly so, with tho interatomic 
spacing agreeing to within about throe per cent. 

The orientation rolationships existing in over¬ 
growths of Fcb 04 with FoaOj wen.^ reported many 
years ago by a numlwr of mineralogists as consisting 
in a parallelism of the basal hoxagtjnal plane of tho 
hematibi and th(^ octahedral plane of the magnetite, 
with the [110] direction in the match plane of mag¬ 
netite normal to the [10‘0] din*.ction in that of homa- 
tite. Griinor^ has 8fcudie<i this ndation, and concludes 
that tho orionbid ‘intorgrowth* is made possible by 
the sharing of one oxygen plane by both crystals. 
This theory is in complete accord with the FoO- 
F08O4 orient/itions found in tho present work. It is 
interesting that tho oxygen atoms determine tlu^ 
orientation relationship in the case of FogO* on 
F08O4, and iron atoms in the case of FeO on Fe, 
while the two possibilities would produce the same 
result in tho intermediate costs of FogOi with P'eO. 

In 1922, Tammann® suggested that fixed orientation 
relationships between a polycrystalline metal and its 
adhering oxide lay(^r would, by controlling the 
orientation of the oxide layer on each grain, load to 
differences in the rate t>f oxidation from grain to 
grain, on the basis that diffusion through tho oxide 
lattice is anisotropic. But though diffusion must take 
place by the movement of atoms from one lattice 
point to another and is thus anisotropic on a micro¬ 
scopic scale, it cannot be anisotropic on a macroscopic 
scale if th(i lattice is cubic, as demonstrated by 
calculations by the authors based on lattice symmetry 
considerations. All the existing experimental data 
show tliat diffusion in cubic metals is isotropic, iis 
pointed out by Mehl in a recent lecture^. Although 
more or less self-evident, the calculations showed that 
diffusion in non-oubic lattices is not necessarily iso¬ 
tropic. To eliminate tho effect of possible anisotropic 
diffusion through the thin oxtenial layer of hexagonal 
Fe^Og, si^ecimens of high-purity iron wore oxidised 
to the temper colour stage by heating in a hydrogen - 
water vapour atmosphere corresponding to the FejO* 
plmso field on the equilibrium diagram of Emmett 
and Shultz* ; differences in rates of oxidation on 
diffewint fiwes were again exhibited even though cubic 
oxide alone was formed. It is possible that the ex¬ 
planation of this phenomenon lies in the distortion 
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of the oxide lattice at and close to tho interface, 
oaiiaed by a tendency of lattices which nuitoh im¬ 
perfectly mutually to adjust their lattice spacings, 
like that found by Finch and QufiwreU* for zinc oxide 
films on zinc. 

Fixed oxide - metal orientation relationships may 
also provide tho explanation of the observed dis¬ 
continuity of the rate of oxidation of iron at the 
A, point\ Since the oxide lattioes themselves imdergo 
no transformation at this temperature, tho rata at 
w^hich oxygen is supplied to the oxide - metal inter¬ 
face should not vary disoontmuously with tempera¬ 
ture. It sooms reasonable to suppose that the abrupt 
changes in oxidation rates result from tlxe substitution 
of the crystallographic moohanism of oxidation of 
y-iron for that? of a-iron. 

R. F. Meul. 

E. L. MoCandijKss. 

Mot^ils liesearcli Laboratory, 

Gamogio Institute of Technology, 

Pittsburgh, Pennsylvania, IT,8.A. 

’ Natuke, 184, 1000 (1034). 

’Anwr. MintmUogiM, 14, 228 (1029). 

» StAhl u. 48, 017 (1022). 

* Annual of B£etal4 Lecture. Amcr. InHt. Min. Kng, (I0:i0). 

AtMT. Chem. Soc„ 68. 4268 (lOaO). 

* Natprk, 181, 877 (19»;i). 

* Fleohbeck ami SaUer, Mtiallw., 14. 733. 7S3 (1935). 


Hooke and his Editors 

Prof. E. N. da C. Andradk iu to be^ congratulated 
in the inttirprotation of some of tho more cUffioult 
passages in the manuscript Diaries of Robert Hook© 
(Natiirej, March 7, p. 378). I hope that ho may b© 
equally successful with the <intry for Deo. 28, 1689, 
which I have tentatively transcrilied *‘DS com Marti 
tt) Counts**, 

But Prof. Andrade begins with the statement that 
Dr. Gunther “considers himself aggriovtd** that Mr, 
Robinson was allowed to publish the part of the 
Diary belonging to tho City of London. Tiio reverse 
was the case. I was very pleased that anyone, and 
especially Mr. Robinson, should Jiavo secured per¬ 
mission to transcribe and publish it. Mr. Robinson, 
however, hod himself informed mo that permission 
to publlsli was not being given to him, but to the 
Royal Society, and Prof. Andrade (uui fed evidence 
for this in a letter from the Guildhall Librarian to 
The TimeA of February 16 last year. I was aggrieved 
in 1030 because the Guildhall Librarian refused me 
permission to have a copy of the Diary mode so that 
1 could study it in Oxford, and I have been told 
that similar applications for studying the original 
manuscript are to bo refused in future. 

Still more misleading is Prof. Andrade*s continua¬ 
tion, “it behoves us to examine a little Dr. Gunther’s 
claim to have a right to be tho editor of anything 
pertaining to Hooke”. I have never made any such 
claim : on the contrary, 1 have invited others to edit 
his work. 1 have expressed indignation that his 
original manusoript materials should have been kept 
for so many years unknown and unknowable both 
to scholars and to the general public. Concealment 
happened in several ways ; by part of his Diary being 
cataloged imder tho name of another author; by 
the binding of its pages in a wrong chronological 
order so that the first page, initialled by himself, came 
in the middle of the volume ; by the refusal of owners 
to permit his manuacripts to bo copied. 

Through delay in publication, many valuable years 
have be^ lost'and, what is even more regrettablet 
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a soFApbook oontauiing most important relating 
to Hooke has been broken up and dispersed, with 
loss of some of the contents. Earlier pubJioity would 
have averted this calamity. ^ 

In 1 desired to assist Mr. Kobinson to issue 
his work, and to this end 1 wrotti to the Carnegie 
Institution of Wasliington. In reply, the secr<!tary 
wrote tlxat the Institution could not providt^ him 
with the finaricial assistance he require<i and added : 
“Wo aro interested in knowing of the issuo of your 
edition of Hooke's Life and Works in four volumes 
, . . it is of course quiUi evident that the circiim- 
stanoas of such publication should be given adequate 
consideration in connection with any proposal or 
arrangement for issue of an <Hlition of the Hooke 
Diary". (Dec. 29, 1930.) 

It may be worth mentioning that u printer’s proof 
copy of my transcript was subrnitt/cd to the authorities 
at the British Museum, who used it for rearranging 
the loaves of the original Diary, and reported that 
they had not detectod any serious discrepancies in 
tVie text. This verdict encouraged mo in the Ivjiief 
that the a<ivantages of proowding with the publica¬ 
tion would be greater than those of further delay. 

R. T. (lirNTHEB. 

Museum of the HiaUiry of Science, 

Oxfonl. 

March 14. 

I AM glml to add Dr. Guntlier’s congratulations 
to the many others which I have receiv(*d on my 
rc?vi6w, but, unlike my private coirespondonts, ho 
S(H^ms to have misreiul what I wrote much as lie 
misread what Hooko wrote. WJiat was in que«t.ion 
was fiot my interpretation of “somt^ of the more 
difficvilt passages”, Vjut Dr, Gunther's own failings 
as un editor, I note that Dr. G unther does not traver.se 
a single one of my corroctious, and T have a further 
long list of elementary blunders. 

If Dr. Gunther does not consider Jiimsolf aggi'ievcd 
that Mr. Robinson was allowed to edit the Guildhall 
Diary, he is singularly unfortunate in the oxprr^ssion 
of his thoughts. C'oiuv^nung this Diary he states in 
his prefacH^ to the British MustMirn Diary .* ’ Had the 
permission to make a copy bwi grantecl to m<^ when 
requested, the Royal Society would not have been 
put to so great an exponae, the Public would hav<j 
hewl the oomplete Diary in their hands four years 
ago, many of the outstanding arcliitoctural problems 
would have been solved, the text now printed would 
have been more correct, and the whoK? work would 
have been aocoasible by a single index". His dis¬ 
tinction, in the second paragraph of his letter, 
between the Royal Society and the Royal Society’s 
librarian is ingenuous. He apparently considers that 
the Society can act without human agency and edit 
diaries of its own mere motion. In view of this 
delicate distinction, it is remarkable that he should 
confuse between permission to make a copy so that 
he could study it in Oxford, and permission to do 
what ho states in the proface he desired to do, namely 
to “add a transcript to this edition of Hooke’s Collected 
Works", If Dr. Gunther is so liable to confuse things 
totally diflfeiront, it is scarcely surprising tliat librarians 
should go warily with him. 

In the third paragraph of liis lettei* Dr, Gunther 
raises the question of concealment. The British 
Museum Diary, which is the one now edited by Dr. 
Gunther, was miscatalogued and unknown. It was 
discovered in the Museum by Mr. H. W. Robinson, 
a fact which has never, to my knowledge, been dis¬ 


puted (see Natubh. 126, 244; 1030: "part of 

a diary recently discoven^d in the British Museum 
by Mr. H. W. Robinson. . . . The record . . . was 
thought to be the diary of Jamt^g Potivor, an apothe¬ 
cary friend of Hooko. Mr. Robinson has been ablo 
to prove that it was written by H(X)ke"). Dr. Gunth jr 
has forgotten to mention this fact both in his present 
letter and in his pn^foce to the Diary in question. 
In the face of his statement that he lias invitinl others 
to edit Hooke’s work, it seem.s strange not only tliat 
he should never have asked Mr. Robinson whether 
he, Mr. Robinson, desiu'd to edit the manuscript 
which he liod discovered, but also that he should 
have left it to a third party, who liad dkooven^d 
th(i matter by inc(uiry at the Mimoum. to inform Mr. 
Robinson that Dr. Gunther had the work nearly 
reaciy for publication. It may ho acKled that Mr. 
Itobinson had then for som(^ time been at work on a 
photostat copy of thw diary which lie jKisscsses, and 
that a large part of it was already transcribed 
when ho learnt of Dr. Gunlhi^rV activity. 

Mr. Robinson informs me that he knows nothing 
of Ur. Gunther’s liaving written to the Carnegjej 
Institution on his behalf, and that Dr. Gunther never 
eoiiHulUsl him Ix^forc doing so. Pf^rhaps Dr, Gunther’s 
letter to the Garnegio Institution was as unfortunately 
wordc<l as his preface, and the authorities of the 
Institution did not imdorstaud from it that Dr. 
(Umther was trying to cwsist Mr. Robinson. From 
the siiighi Hcntenoe which Dr. Gunther quoh^s from 
the Institution’s reply, it would look as if Dr. Gunther 
had lx*en urging iliat the Institution should support 
hLs efforts to get the Guildhall Diar^^ included in 
the Gunthf^rian edition. It is particularly surprising 
that Dr. Gunther should have tried to obtain tinaaciai 
assistance for Mr, Robinson, behind his bock, and 
should Ixi so indignant when the Royal Society 
twd-ually providt'd financial assistanct.'. Why is it 
proptT tliat the Carnegie Institution, which has no 
connexion with Hooke, should provide the money, 
and improper for the Royal Society to do so ? Or 
is it possible that Dr. (hinther’s remark in his preface, 
"the Council of the Royal Society has, however, 
rnadt^ a charitable grant of £100 to tlu' worthy firm 
of Messrs, Taylor and Francis, printers, towards 
theAr expenses in printing a work, the copyright of 
which is claimed by the Guildhall Librarian" is really 
a note of approval of the grant ? Dr. Gunther is so 
unfortunate in his wording. 

I hope that tho British Museum will deal with 
Dr. Gunther’s suggestion that tho Museum authorities 
gave his gallimaufry their blessing. For ray part 
1 am content to take my leave of Dr. Gunther with 
the request that, if he ever intends to help me by 
writing letters on my behalf, he will first inform me 
of Viis intentions and secure my permission. 

FL N". DA C. Andbaob. 


Conservation of Momentum in the Process of 
Positron Annihilation 

It is well known that when positrons aro amiihilat ed, 
Y-rays with quantum energy of about 590 okv. are 
omitt^^d. This seems to prove that annihilation occurs 
with a loosely bound electron os a partner of tho 
disapfiearing positron, the process involving mainly 
low energy pf)sitrons, Klemperer, using a ooincidenoe 
method, was able to show that tho annihilation is 
really accompanied by the simultaneous emission of 
two quanta. Our experiments were designed to test 
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whether theao two quanta are really emitted in 
opposite directions. 

For this pmpose a source of positrons was dis¬ 
posed between two pairs of plioton ooimting tubes. 
Two counters were placed on each side of the source 
in order to double the probability of detecting the 
quantum. To increase the sensitivity to y-rays the 
counting tubes were coated inside with lead 0*2 mm. 
thick. Two runs were made ; the first with the 
distance from the source to the centres of the nearest 
counters of each pair being 3*5 cm., and the second 
2*6 cm. The ratios of the number of quanta coming 
across each pair of counters to the whole number 
emittixl by the source were 1/18 and 1/13 respfKjtively. 

In each nm measurements wore taken first with 
both pairs of counters lying in the same plane with 
the source. This was followed by control measure- 
inonts with one pair of cotmters rotated around the 
source throvigh 90^^ from the initial position (J- 
position). R^io-phosphorus obtained by bombard¬ 
ment of aluminium with a-portiolcs (600 me. radon 
tube) was used as a source of i)ositrons. After 
10 minutes’ irradiation, tlio aluminium sample was 
put into a brass tube (2*5 mm. walls) and coincidences 
between tlie two pairs of oounti^rs wore counted 
during 3-minute intervals. The resolving power of 
the amplifying and coincidence-selecting circuit was 
2 X 10~* min. 

The results obtained in these measurements are 
given in the accompanying table. 


Data in the last column were obtained by a com¬ 
putation based upon a direct measurement of the 
efficiency of the oounte^rs used. This was done by 
comparing the number of positrons emitted by the 
source (about 1 x 10* per minute) with the number 
of annihilation quanta recorded by the cotmtors. 

The efficiency of a pair of counters was foimd to 
be about 1/80. A correction of 20 per cent for the 
absorption of the y^iuanta in the brass surroxmding 
the source and in the walls of the counters was 
allowwl for in this computation. 

Analysing the data given in the above table, one 
is led to the following conclusions : 

{1) In the process of positron annihilation there is 
really an omission of two quanta in opposite directions, 
as required by the law of conservation of momentum, 
(2) As in our experiments (Rim 1) only those 
pairs of quanta could be recorded in which the 
angles between both quanta were in the range 
180 ®-160^, it con be deduced that positron annihil¬ 
ation occurs at energies lower than 80 okv. 

A. I, Awohanian. 

A. I. Axiohanow. 

L, A. Akzimovitoh. 
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Dissolved Carbon Dicmde and the Ripening of 
Tomatoes 

Tks phenomenon of olsmaoteric rise in respiration 
of riMning fruits is not fully understood, Blackmon 
and Parija^ explained the rise in respiratory activity 
in apples on the assumption that in the aenesoent 
stage a lowering of *’hydrolysis-resistance" occurs 
leading to a greater production of eilective substrate 
for respiration. Kidd and West* have attributed the 
initial increase in carbon dioxide output during 
senescence to the action of some ‘ ’protoplasmic 
factor", Gustafson* lias demonstrated that the rate 
of respiration is very greatly infiuonoed by the pH 
of tho cell-sap, lower values of pH being UBu^y 
associated with higher rates of respiration, and in a 
later communication* suggests that tho climacteric 
rise is probably due to a lowering of pH of the cell- 
sap. 

In the course of some biochemical studies on ripen¬ 
ing in tomatoes, tho data obtained indicated that 
increasing amoimts of carbon dioxide accumulate in 
the fruit tissue during ripening. Evidently in 
massive structures like ripe tomatoes the supoi^ctal 
tissues offer a groat resistance to tho iliffusion of 
gasi's. In view of the above, it occurred U) us that 
tho oliinactt^ric rise in ripening tomatoes may, in all 
probability, be in part due to either (1) the establish¬ 
ment of a Ht€Ksp gradient between the carbon dioxide 
inside the fruit and that in the outside atmosphere, 
or (2) a lessened resistance of the superficial tissues 
to the diffusion of gases. To elucidate 
this point, the carbon dioxide dis¬ 
solved in tho fruit sap and tho ratio 
carbon dioxide to oxygen were deter¬ 
mined at regular intervals during the 
stages of ripening and senescence. 

Fruits were submerged in boiling 
96 per cent alcohol in a closed con¬ 
tainer* placed in a bath tlie water in 
which waa heated to 90® C., and the 
dissolved carbon dioxide in the sap 
was removed by evacuation*. The 
carbon dioxide evolved was trapped 
in caustic soda and titrated agaijtist 
standard acid. Tho respiratory 
quotient (R.Q.) was measured by encloaing the 
material in air-tight respiration chambera, the 
gaseous samples removed from which wore an^ysed 
from time to time by means of an adaptation of 
Haldane gas-analysis apparatus’. The respiration 
chamber was maintained in a water bath at a 
tomperaturo of 27 ±0*2® C. The values obtained 
both for dissolved carbon dioxide and the R.Q, are 
presented in the accompanying table. 


Colour of 

carbon dloxido 

niwolved osrbon 


Ubor»tQd 

dloxldo 

a,Q. 

tho ftolt 

<ml, (N.T.P.)/ldlo/hr.) 

(ml. (NSf.P.)potkUo) 

Oroen 

17-7 

10*7 

1*11 

Yobow-greeu 

lQ*a 

20*8 

20*8 

20*1 

l-Ofl 

1*07 

• f M 

26*7 

21*7 

1*01 

§ 

80-3 

26*2 

1*00 

Otaw-nul 

99*2 

27*8 

27*1 

80*6 

0*00 

1*01 

W " 

20*7 

13*9 , 

38*3 

87*8 

1*23 

1*27 

n 

11*7 

87 1 

1*20 


From the data it is evident that considerable 
amounts of carbon dioxide accumulate in the fruit 
tissue during ripening, and that the ratio of oari^ 
dioxide to oxygen starts with a value > somewliiflit 


! 

1 

Number of 
0pontaneouA 
kicks in'cmc 
pair of 
counters 
(3 mlu.) 

Number of | 
kicks io one < 
pair of coun -1 
tew In the 
presence of i 
the positron ' 
source 
(3 min.) 1 

Observed 
number of 
coincidences | 
(3 min.) 1 

Number of 
cliance coin¬ 
cidences and 
coinctdences 
due to cos¬ 
mic mys 
(3 min.) 

1 

Expected 
number of 
cotnoidenoes 
(3 min.) 

-Run 1 

Correct i>o8lUon ; 

610 

93ft 

4-7 ± 0*47 

1*3 ± 0*2 

1 " 

6 *7 ± 0-6 

J-potiltioii 

400 

090 ; 

2 8 ± 0-C 

2*7 ± 0*75 

1 2*6 i: 0*3 

Run 2 

('.orreot poftltion | 

516 

1096 

7 -6 i 1 -0 

3 I ± 0*3 

6-5 ± 0'7 

J -ptwltion 1 

1 

blO 

870 

, 2*0 d-, 1*0 

3 -6 ± 0 *6 

2*7 ± 0-3 


Fhysioo-Technical Institute, 
Leningrad. March 16, 
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hight»r than unity, oomee down to unity during the 
oliniAOteriO phase, and again rises gradually to 1*29. 
The suggefition is made (1) that the proeens of 
seixescence in tomatoes is initiated by tho accumula¬ 
tion of inorcaBing amounts of carbon dioxide in tho 
fruit tissue; euid (2) that during seiK^soonce tlio 
resistance offered by the supcrftoial tisHuos to the? 
movement of gast^s—carbon dioxide outwards ami 
oxygfm inwanls—is lesscmKl, thus augmenting not 
only the rat<? of carbon dioxide prodiu^tion but also 
that of oxygen intake. The causes underlying this 
increased facilitation of gaseous exchange during 
ripening naturally suggest themstilvcs as a sequel to 
this investigation. 

H. N. Singh. 

P, H. Mathuh. 

Henanw Hindu University. 

March 3. 

’ HlwikHiftit and Pwija, rroc. K^y, Sftc., H, 108, 412 

* Kidd Hiid Went, Pror. Jftoy, Son., D, 106. (1030). 

* GuntatHcn. J. (ion. Phyiiot,, fi, 017 (1020). 

* G\i9tarw>ii, Plant Pkytriol., 4. 340 (1020). 

* WtUanian and Brown, Plant PhyitoL, 5. r»3r> (lOjo). 

'Maqiienm', CJL, 110, 100 (1894). 

* Singh and Muthur, "An Adaiitatlon of HaUlune'ti Gais-Anatyiiis 
ApparAtiiH" (In tin* preaB). 


Rate of Growth of Cardium edule 

In SepteiulH.*!* 1932 tho New Hrightori (WalJasey) 
(’orjMiration Vjcgon on (*xcavation of' the sandy fore¬ 
shore neai' liigh-water mark, wdncli was cotnph^t(*d 
and filled with sea-w^ater in May 1933 to form an 


artificial mjarinc lake. Water is retained in the lake 
by a sea-wall, which is, however, oovorod on good 
spring tides (that is, 29 ft, or more), When the water 
in the lake k refi^hed and partially renewed. The 
bottom of ledee was originally sand, but had 


acquired a considerable deposit of mud by February 
1935, when the water was run out for removal 
of encroaching blown sand. At this time, the 
cockle, Cardium edule^ was found in considorable 
numbers (33—450 })er sq. metre), lis determined by 
M. Davies, K. Norman, G. K. Williams, P. K 
Travis, K. C. Fulton and one of us (J.H.O.) 
tho sand and mud in the exposed Uxl, the cockles 
having ontore<l tlic lake after the final filling on 
May 9, 1933. 

It was found that the cockles wore all of small 
size, and gave the size distribution for two summers' 
gi‘owt}i sliown in Fig. 1, having mostly one good 
winter ring, but in many cases additional rings best 
iiitcrprete<i as disturbance rings*. In addition to this 
group, only otHiasional swd cookies of the 1984 year 
had survived. In February this year (1936) the lake 
was again emptied and samples of the cockles (which 
rang<^ from 32 U> HO per stp metro) gave the size 
distribution curve shown in Fig. I for tlm>e summers. 
Th(» increment in growt-h in U'ugth in the third 
summer is mainly about 4 mm. The bivalves now 
show two good wintfjr rings, but many also again 
show the small disturbance rings. No seed cockles 
of the 1936 year have y('t b(?en found, and appear 
to be absent. 

There can be no doubt that at least the bulk of 
the cockles nq)resonts a hea\ y spatfalJ in 1933, which 
survived in th*' newly forincKl lake, and offem the 
rt^sult of a large-s(!al(‘ fortuitous oxi>eriment on the 
rate of growth of this useful economic mollusc ; from 
the high tidal level of the lake, the uniformity of 
samples and wide distribution in high (ronoentration 
of C. fidule, it is improhabits that any otluT than 
small scfni cockles have been wa^^hoci into it, foj 
exaTnj)l(*, on higli spring tides. 
The faihm' of spatfalls in 1934 
and 1935 may bo tliio to abscmcc 
of spat, but more likely to the 
failun^ to survive of sutih spat 
as fell in the Jake from a variety 
of CHUSO.H, among wliich predatory 
attacks by craijs, Caremus mcemiaf 
and fishes, and the unfavourable 
environmental conditions (for ex¬ 
ample, silty muddy bottom, de¬ 
creasing jmrity of wat(M') ai'o 
probably impoi’tant. It is interest¬ 
ing that fifty ])er cent of the 
cockles were of legal size* after 
two summers’ gi*owth, but in jK)or 
condition ir» February 1936. 

Tlio survival of C. cdule in this 
jxjculiar habitat, tliat is, totally 
imincrHcd, is iioh^worthy, »ind the 
size attained is of spefnal interest 
in corn]>urison with tlrat found 
by one of us in a contemporaneous 
experiment (begun in 1933) with 
a perforated box fixed on the 
natural cockle beds in the middle 
of Mortjcambe Bay*, In both 
habitats the legal size (that k, 
retained On lii-f inch 8<|uaro hole 
respc^otivoly) was attained in about 
fifty 1 ) 01 * cent of the population in 
two summers, and in alm oat the entire population 
in three summers. material from 

the two localities 

Gomplete recov^^ pf^ may there¬ 

fore occur in thre^^apnili^ kid pi^ial recovery in 


TMRf.L 3UMMI.B3 



M M osoo^* 

Fie. 1. PtiroenhiM ieogib dJatrlbutton in mni, grouiM t>i 1119 C, ^uk 
Uketi nt rmndwitiftom HOW Brighton Marine hake. Maroh, l9Hfi, agod 
two ffumtnoia, and 1004 mulou C. tduUt Uoin tlie name situation 
Febmarr. 19S», agod throe enmmon. 
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two suimnorH with »\irviva] of a good spatfall. The 
New Brighton material has considerable scientific 
value and will be discusstKl along with that of greater 
value from Moreoambe Bay in detail in the future. 

L. E. Bunting. 

A, Ehuok. 

J. W. 'JONIBS. 

J. H. Orton, 

Department of Zoology, 

University of Liverpool. 

March 9. 

' J. H. Orton. Afar. Bi&l. Amuc., 14. S51 (1026). 

* J. H. Orton, Superintendent 'h Report, Lonos. and Western S.F.C., 
Much, 1035. 

• J. H. Orton, J»mes Johiutono MemoiiA) Volume, Liverpool, p. 07, 
1034. 


Number of Chlorophyll Molecules acting as an 
Absorbing Unit in Photosynthesis 

In view of Gaffron and Wohl*s^ general diucusaion 
of the photosynthetic mechanism of the green plant, 
the following unpublished, supporting experiment, 
carried out last spring at Harvard by W. A. Arnold 
and me, is of interest. 

We measured manometricaiiy the photosynthesis 
(oxygen produced) per dash of light by a thin sus¬ 
pension of the green alga OMorella pprenoidoaa*; 
source, neon discharge tube ; spectral region 6260- 
6950 A.; 1 dash10"^ sec.; 15 dashes per sec. 

Thus the Blackman (temperature sensitive) reaction 
was eliminated *, the mocm lifetime of which at 
23*6*^ C. is 0*02 sec. ; also, carbon dioxide was not a 
limiting factor. Assuming the average quantum to 
correspond to 6500 A., wo studied the yield per dash 
as a function of quanta per dash. 

(1) At 99 per cent light saturation, not more than 
1 in 100 chlorophyll molecules absorbed 1 quantum 
per dash, that is, the probability of an absorption is 
10“*. The probability of four consecutive absorptions 
by one chlorophyll molecule is therefore (10'*)* “= 10^. 
If we assume that four consecutive absorptions are 
necessary to reduce one molecule of carbon dioxide, 
then, since there were drea 10^* chlorophyll molecules 
present, It should have taken a minimum of one year 
to produce 1 cjnm. of oxygen under the conditions 
of our experiments*. Therefore, since four quanta are 
necessary* to reduce one molecule of carbon dioxide, 
we must postulate the existence of a mechanism 
which can reduce a particular carbon dioxide molecule 
with quanta absorbed by different chlorophyll mole¬ 
cules. 

(2) Let M be the fraction of the maximum photo- 
spithesis per dash, obtained at the energy per dash B 
(in quanta per cm.*). Experimentally we found 

logj (1——A xJS . . . , (1) 

Begarding this expression from the number of quanta 
to hill type of analysis*, we recognise the left-hand 
member as the log eurvival ratio. A, the slope, is a 
constant. The linear relation^p between log mtrvival 
ratio and E indicates that one quantum *kills’, that is, 
activates one unit. In other words, the quantum 
absorbing unit does photosynihetic work after a 
oinglo absorption. 

(3) The slope A measures the ‘blackness* of the 
absorbing entity. Because A is determined by the 
work done, that is, ly the number of effective 
absorptions, we may call it (1) iho functional mole- 
mdar absorption ooefSoisat of chlorophyll, or (2) the 

* TJto Mtssl ttnw vss sboiit ihrw 
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ahBOrphioa ooefdaient of cau» photosynthetio ahaorp* 
tion unit. The of A was d*7 X (cm.*/ 

quanta). This is 360 times greater than the maximum 
value (6200-7000 A.) of the molecular abwmtion 
coefficient of chlorophyll dissolved in ether*. There¬ 
fore, since the tot^ alisorption by intact OhloreUa 
cells and by an extract of these cells is iq;)proximat6ly 
equal*, it appears that more than 360 chlorophyll 
molecules comprise an absorption imit within the 
plant. The unit, used in this sense, means a me¬ 
chanism which makes available the energy of an 
absorbed quantum ; it is not assumed that this ts 
a rigid structure. 

Previously, we had found 2,000 to bo the minimum 
number of chlorophyll molecules present per molecule 
of carbon dioxide reduced per dash*. Since four 
quanta are necessary to r^uce one molecule of 
carbon dioxide, this corresponds to an absorption 
unit of 600. 

Henry I. Kohn. 

Experimental Zoological Institute, 
Drottninggatan-116a, 

Stockholm. 

Feb. 27. 


* H. Uatfrvn sad K. Wobl, 29aturwii», M. 81 and 108 (1986). 

* B. Bmenon and W. A. Arnold, J. Om. Phykot., U, S91 (1932). 
■ O. Wartimt and K. Negeleln, x. Okim,. 106, 191 (192S). 

* 3. A. Orowthor, Proe. Boy. Soc.j B, 100. 390 (1926), 

* F. P. Zfloholle, Jr., Boi. Q<u., 06, A29 (1984). 

« H. 1. Kolm, J, Om. PAvfiol., 19, 23 (1935). 

' B. Bmeiaon and W. A. Arnold,«/. Oon. PhyiifA.. 16, 191 (1932); 
W. A. Arnold and H. I. Kolrn, Ibid., 16, 109 (1934). 


Diamagnetic Susceptibility of Heavy Water 

Mb. F. K. Hoare has directed attention^ to the 
divergence in the moss susceptibility values for 
heavy water found by himself, Cabrera and Fahleu- 
brach, and Selwood and Frost. The mass suscept¬ 
ibility of deuterium oxide having been determined in 
this laboratory in connexion with other work, it may 
be of interest, in view of Hoare’s romarks, to record 
our value for comparison with ttio values already 
published. 

We find, using a modified Oouy balance* which 
has been calibra^ with a number of highly purified 
organic liquids (benzene, acetone, chloroform) and 
inorganic salts (sodium chloride, copper sulphate, 
nickel sulphate and nickel ammonium sulphate) and 
with pure distilled water, that the mass susceptibility 
ofheavy water is 0*637 ±0*001 at 20*. Two specimens 
of heavy water of density 1*1049 and containing 
99*2 per cent deuterium oxide were used. It was 
measmred in two different oontatners, one of which 
held 4’0810±0*0014 gm. and the other 3*7760± 
0*0025 gm.; the mean mass susceptibility in the 
two tubes being respectively 0*689±0*001 and 
0*688 ±0-001 units of 10^. 

These values when corrected for 0*8 per cent of 
ordinary water, which is taken as having a mass 
susceptibility of 0*720 units of IQ-*, give a value for 
deuterium oxide of 0*637 ±0*001 and a molecular «us« 
ceptibility of 12*76 units of 10^* on the assumption 
that D|0 has a xnoleoular weight 20*027. This value 
is in complete agreement wiw that of Cabrera and 
Fahlenbn^. 

V. C. G. TmbW. 

Bedford College, James F. SpENOta, 

London. 

March 26. 
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Heavy Water of Crystallisation 

connexion with the interoating letter by J. BelP, 
we wish to state that we are engaged in measTire- 
ments of the disacoiation pressures of CuS 04 » 5DtO 
and other seUts containing iieavy water of crystallisa- 
tion, and also intend to study the crystal angles of 
these compounds^ As is well known, ineeisurements 
of dissociation pressures of salt hydrates^ much work 
on wdiich has been published by one of us, are some¬ 
what difhoult, but some preiiminary results will 
shortly be communicated. 

J. R. Paktinoton. 

K. Stratton. 

Queen Mary College, 

London, 

March 31. 

'NaTCHB, 137. 584 (I93fl), 


Relativity Theory and the Universe 
Since the relativity theory can be twiequately 
interprett^d in tho sptico of Lobachevsky^ may 1 bo 
permitted to say a few words in connexion with a 
communication of Sir Jamc^ Joans*, 

In tho foite space of positive curvature, tht^ 
number of nobulco at great distances would incretiso 
loss rapidly than a;*. However, observations made at 
Mount Wilson “seem to indicate the ©x€wt reverso’*. 
This would speak in favour of the supposition that 
space is of infinite dimensions auid of negative curva¬ 
ture. Tho area of tho circle with radius in 
Lobachevsky’s plane is exproHs«?d by 

A ^nah*x ^ n {x* f ^ . . .) ; 

that is, it is larger than the area of a circle of tiio 
same radius in tho plane of Euclid. The volume of 
the sphere in Lobachevsky’s spac’o is given by 

V « 7C 2a? —2x) »» Tr(gar» -f +...)• 

This volume increases more rapidly than the cube 
of the diatcuaoo, so that if the nebulea are unifonnly 
distributed in space, tho number of nebulae would 
also increase more rapidly than a?*; and this would 
agree with the observations made at Mount Wilson. 

V, Vari<5ak. 

University, 

Zagreb. Feb. 21 . 

‘Natctrs, 114, S20 (lft84). 

■**Th« Sole and Age of tho Uiiiv®r»»'\ ISaturb, 137, 20 <Jan. 4, 
1980). 


EbuUiometric Determination of Small Amounts 
of Water* 

Th» sensitivity of the ebulliomotric mothcnl of 
detennining small amounts of water, wliich has b<^n 
applied to measurements of the water content in 
stwidard samples of benzoic aoid^ to determinations 
of the degree of decomposition of organic substances 
on heating*, and to measurements of adsorption of 
vapoiOT on Solid metallic surfaces*, may be consider¬ 
ably inoreased by the use of the azeotropic mixture 
*»^propaiu>l/toluene instead of ethonol/bixzenc \ised 

formeriy. 

Th 0 method^ is based on the foot that the lower¬ 
ing of the oondenaation temperature of a binary 

- aimcevRd by the of the Kettonel Btitwiu of 

BMaSuai ^ the UA. ttajwrtmieot df tomnenw. 


azeotropic mixture such as ethanol/benzene is pro¬ 
portional to the amount of water introduced into 
the apparatus. With the aid of the obulliometer with 
several sections, it has been found possible to obtain 
a lowering of 0*033® C. per mgm. of water. TWs 
lowering depends on tho depMegmating power 
the apparatus and on the nature of tho etoUiome^io 
liquid that is used. 

Mcasiiroments of the lowering of condensation 
temperature caused by the addition of 1 mgm. of 
water to diilerent azeotropic mixtures wore carried 
out in the same apparatus. When tho ebulliometer 
was filled with a constant-boiling mixture of ethanol 
and bonzono, a lowering of 0*<U0®C. per mgm. of 
water was obtained, but whem tlie azeotropic mixture 
n-propanol/tolueno was used, there was obtained a 
lowering of 0’080^0. per mgm. of water. 

The above data prove that the application of the 
azeotropic mixture n-propanol/tohiene increases the 
sensitivity of the method about eight times in com¬ 
parison with tliat obtained when the mixture ethanol/ 
benzene is used. 

M. WOJCIXOHOWSK-L 
(Guest Worker, Polytechnic Institute, 
Warsaw, Poland.) 

National Bureau of Standardn, 

Washington, D.C. 

Jan. 22 . 

^ \S\ SwletoBtowAkt, M. Wojeieohowskl and S. Mlernlk, fn/rrn. 
atad. P(»Umait$, A. 59 (1935). 

• W. Swt®t4>AUwaki. NaTCRH, 135. S29 (1935). 

• M. WojolechowBki, Nature, 186, 830 (1935). 


Kinetics of a Bimolecular Association in Benzene 
Solution and in the Gaseous State 

For the further development of tho theory of 
reaction kinetics and polymerisation in the con¬ 
densed state, it is important to compare the rate of 
an association reaction, of th<r type a 4 - 6 c, in 
solution and in tho gas phase. In tliis communication 
experiments are rtjported from which such a com¬ 
parison is possible. 

Tho example studied is tho Diols-Alder reaction 
between acrolein (a) and c^/clopontodiene ( 6 ) to give 
©ndomcthylerie-tetrahydrobonzaidchydo (cp. It waa 
fmmd that in benzene solution, as in the gaseous 
state*, a hoinogoneons bimolecular association is 
involved. Tho results of the kinetic measurements are 
given in the accompanying table. 

BenzoiU) solution GaneouH state 

Temp, tangi' 5*7®- 70‘5® 107 9®- 209-8® 

(i./giiL-mol -eec.) 3-3 x 10-‘(<"40®) 3*3 x 10-* (*-'150“) 

A’(kgm.-oal.) 13-7 ± 0-5 16*2 ± 1 

Z (r7«m.-moL-aec.) 1*3 x 10* 15 x 10* 

Xu^x. 5 X 10* 4 X 10* 

Zmu. 0-8 X 10* 0*0 X 10» 

MeasurNmenta by: WAssermann Klstiakowsky and 

Lacher* 

In the first line of the table tho temperature range 
over which tho measurements were carried out is 
given. The rate constant k was calculated, tcdcing 
into account all the experiments within this tempera¬ 
ture range. E is the activation energy, and Z in tho 
fourth lino was caloulatod from k and E according 
to the Arrhoaius equation A « 'phe Z 

values of the lost two lines have been calculated in 
order to demonstrate the infiuonoe of the experi¬ 
mented on*or: Zm^w oorresponds to an activation 
energy 0*9 kgm.-oal. larger, and Zmia. to on© 
0*9 kgm.-oal, smaller than 13*7 kgm.-oal, or 
15-2 kgm.-oal. 
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It will be obeerved that both the activation energy 
and the non-exponential term Z are substantially 
ind^>endent of the presence of the solvent. 

If ^ is split up in the ^laual way into a eterio 
factor and a collision frequency, then it can be seen 
that the collision frequency in the gas phase is of the 
same order as tho ^apparent’ collision frequency in 
solution. A full discirssion of the experiments 
reported in this and in a previous note* will bo given 
elsewhere. 

AliBEBT WaSSBRMANK. 

University (^Jollege, 

London. 

March 21. 

0 *^***“^' tao, IIS (lfl 27 ); Aider »Dd SWIn, iM., 

>‘Ki»ttekowjky *nd laoher, J. AfMr. Ch«m. Soe., 58, 12»(ldS6). 

* Natcbb, 187, 407 (1886). 


Velocities of Ultra^osooic Sounds 
A SHORT time ago Pitt and Jackson* measured the 
voliwitxes of ultra-Bonic waves at tho temperatures 
of liquid air and liquid hydrogen, using a vibrating 
quartz plate as a source. "N^en an attempt was made 
to oontiziuo tho experiment in liquid helium, it was 
found impossible to get tho plate to osoiUate 
vigorously ; this led to the suspicion that quartz 
might show an anomaly in its piezo-eleotrio effeot at 
the temperature of liquid helium. 

Experiments have now been carried out by both 


statical and dyxwmioal maf^iods to test this point j 
the pieao-electrio elfe&t was meamired at room 
iempmturet the temperatore of liquid air, and at 
various temperatures from 14° K, down to 4’2°B^* 
The constant at liquid air temperature waa fou^ 
to be 1 *3 per cent less than that at room temperature; 
this decrease agrees with that reported by C^es 
and Beckman* : *‘Thue we may conclude that the 
cooling from 290° K, to 80° K. causes a decrease of 
1*2 per oout in the piezo ^electric modulus. A further 
cooling from 80° K. to 20° K, causes a much smaller 
change. . . . The importance of this result is perhaps 
that the change in the piezo-dectrioity by oooli^ 
to low temperatures seems to take place chi^y above 
the ^paperature of liquid air,*’ 

In our experiments a further reduction in tempera^ 
tore to 4'2° K. produced a reduction of 12*4 (d: 0-7) 
per cent, the greater part of this reduction occurring 
between 5'5° K. and 4'2° K. This result is remark¬ 
able since we should expect the elastic content of 
the quartz to be increased, 

E. F. Burton. 

A. Pitt. 

D. W. R. McKmuBV. 

McLennan Laboratory, 

University of Toronto, 

Toronto. 

Feb. 19. 

^ Pitt And Jooksoa, OtUMd. J. Ustmnh. IS, Maf, 1885. 

* O&nei And B«akmAii, iHdin Oomm., No. IdS/(18I£). 


Points from Foregoing Letters 


Thb prosence of ^6 per cent of carbon dioxide in 
the air prevents or alleviates the untoward effects 
of a low oxygen content (8-9 per cent) on brain stem 
reflexes and also on vision, muscular co'Ordination 
and mental processes, according to experiments by 
Prof. E, Oellhom. The results are interpreted as being 
due to an improvement in respiration and circulation 
which loads to a better oxygenation of the brain. 

Photomicrographs of bismuth crystals showing 
*slip’ deformation following upon compression are sub¬ 
mitted by Dr. H. J. Gough and H, L. Cox, who point 
out at the same time that deformation by twinning 
is more frequent. 

When positrons are annihilated (by oombining with 
electrons), two quanta of energy are emitted in 
opposite direcitions as required by the law of coU' 
servation of momentum, according to experiments 
reported by Prof. A, I. Aiichanian, A. I, Alichanow 
and L, A. Arzimovitch. The positrons were obtained 
from radio-phosphorus produced by bombardment 
of aluminium with alpha particles. 

Prof. B, N, Singh and P. B. Mathur find that 
during tho ripening of tomatoes considerable amounts 
of carbon dioxide accumulate in the fruit tissues. 
They suggest that the process of senescence is initiated 
by the accumulation of carbon dioxide, and that the 
accumulation in its turn is favoured by the greater 
oxygen intake and carbon dioxide production due 
to the greater permeability of the sujierficial tissues. 

OurvoB showing the distribution in the size of 
cooUcM after one and two summers* growths in an 
a^ifioial marine lake at Now Brightcm (Wallasey) are 

f 'ven by L. E. Bunting, A. Ealick, J. W. Jones and 
rof, J, Hi Orton. The rate of growth of the con* 
tinuously eubmerged cookies is comparable with that 


observed experimentally under normal tidal con¬ 
ditions and shows that the legal size is reached by 
about half the shells in two summers. 

Measurements of the oxygen liberated by a green 
alga in intermittent light, made by W, A. Arnold 
and H, I, Kohn, are reported by the latter. It 
app^rs that the absorption unit within the plant is 
equivalent to about 600 chlorophyll molecules, and 
that quanta absorbed by a number of such units are 
pooled in order to reduce one molecule of carbon di¬ 
oxide. The term unit does not imply a rigid structui^. 

Using a modified, carefully calibrated Gouy 
balance, Dr. V, C. G. Trew and Prof. J. F, Spencer 
find that the mass (diamagnetic) susoeptibihty of 
heavy water is 0-637 at 20°, in agreement with the 
results of Cabrera and Fahlenbrach. 

The fact that the number of nebulas increases more 
rapidly that the cube of the distance is readily ex¬ 
plained according to Prof. V. Vari'6ak, if one uses 
Lobachevsky’s geometry, according to which there 
^e two paralle) lines to a given line, meeting it at 
infinity, and hence a line h^ two distinct points at 
infinity ond not one only as in ordinary gaometiT*, 

Dr. M. Wojcleehowi^ reports that in deteotlng 
sDwll amounts of water from its effect upon the 
boUmg point of constant boiling (azeotropic) mixtures, 
a higher sensitivity is obtained bv usii^ n-proponol 
and toluene instead of an alcohol-bensene mixtui^. 

The rates of combination of acrolein and cycle- 
pentadiene in the liquid and in the gaseous state (et 
various temperatures) are compared by A, Wasoer- 
mann. He concludes that the reaction in hotii 
is bhnoleoular and homogeneous, and no <diak 
reaction k involved; cniisequ«i£% it is poasiMe to 
estimate the eofiiSibn fipsquency in V 
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Research Items 


Bseavattozu at Tall Chager Baxar, 1935 

Thib remilts of the excavations of the British 
Museum and the British School of Archssology in 
Iraq, oonducted by Mr. M. E. L. Mallowan at Tall 
Cha^r Bazar during 1935, are briefly outlined by 
Mr. R. D. Barnett in the Britiah Museum Quarterly, 
10, 3 . The plain of the Upper Habiu* River correspond 
in part to the kingdom of Mitaimi. After a prelinmary 
reconnaissance in 1934-35, the mound of Tall Chager 
Bazar, typical of the district about tliirty-fivo kilo- 
metres south of Nisibin, and once an important road 
junction, was selected for excavation. The mound 
was fouxid to be formed solely by human occupation 
and to consist of fifteen layers. It was abandon€>d 
about 1500 B.o. It has not yet been identified with 
any historical site known by name in the records. 
The topmost and latest level, dating from 2000 ».c. 
to 1600 B.O., oontainod solidly built houses of Baby- 
Ionian type. In one room, possibly a kiln, wore clay 
models of horses, which recall the fondness of the 
Mitannians for horse-breeding. The pottery, highly 

C olished black and a coarse painted ware, is rare 
ut known elsewhere as Hurrian. Ijt^vels II-IV con¬ 
tain wolbbuilt houses with a surprising number of 
child burials under the fioors. Level V, 3000 b.o.- 
2500 B.o„ oontainod houses much destroyed, but 
below them were rich graves containing bronze 
daggers, silver beads, etc., which show direct con¬ 
nexion of trade with southern Mesopotamia and 
resemble objects from the Royal Tombs of Ur. 
Previous to this the hill had been continuously 
deserted from the close of the rich prehistoric 
civilisation, characterised by the ‘Tel Halaf’ ware 
recently investigated at Arpaohiyah. It is here 
developed through six habitation levels, in which the 
first use of metala was achieved. Here was found the 
earliest known cylinder seal. On virgin soil was the 
highly polished black potte^ ornamented with white- 
filled incised markings liitherto known only from 
Sakje-^Gdzfi, north-east of Aleppo and Ras Shamra 
and resembling that from Knossos, It bc^longs to 
the end of the stone age, 

Sinkyonc Festivals 

Thb Sinkyone (Kaikoinaa) are an Athabascan 
tribe living in southern Humboldt and north-western 
Mendocino counties, Cedifomia, to whom two visits 
were paid in 1928 and 1929 by Miss Gladys Ayer 
Nomland (t/nw, CaUfomia Pt»6. Amsr. Archwol. 
EthmU^ 36, 2), Their territory extends from the 
Pacific Ocean eastward to the Hongatl, La8Bik'‘and 
Wailaki wesfeom boundaries, while the southern 
boundary adjoins Kato and coast Yuki and the 
northern boundaries adjoin Mattole. Their culture is 
closely fdlied to that of the surrounding Athabascans 
and to the general non-AthabeMWwn type of culture 
of northern California. One oi the most interesting 
features hare recorded is that of the firet^aalmon rites. 
Durk^ the sahnon tun, usually lasting about two 
the tribe cam^^ the banks of the streams. 
In fishsK^ tmlike hunting, there were no restrictions 
agaihtt trennen takit^ Any¬ 
one catch the flret tahnon; but adPter its 

Ih® ihfunan begam the ceremony. The first- 


salmon rite is a charac;toriHtic north-western trait, 
the southern extension of which meets the Californian 
culture in Sinkyone territory. This is probably the 
farthest southerly occurronoo of the rite. The 
prayer with which the shaman begins the (^romony 
is clearly the same as that of the oharaotoristio first- 
acorn ceremony, the older aoom formula having been 
transferred to the newer introduot^ salmon ceremonyl 
After the first prayer, the shaman danced around a 
small fire for a s^rt time and then ceremonially 
soalod and cleaned the salmon with a special obsidian 
knife, split it o|)on, and roasted it on hot coals at 
the side of the stream, where it was brought out of 
the water. The shaman tasted the first morsel, then 
each person present must taste n bit of the flesh 
to ensure the increase of salmon for the next year, 
as well as personal and tribal safety. 

Fauna of the Marquesas 

The human population of the MarqufRsas has fallen 
from more than 50,000 to about 2,000 owing almost 
entirely to introduced diseases, especially tuber¬ 
culosis, and yet a surprisingly small number of the 
protozoan di^asos of the tropies has occurred there. 
In a survey of the non-marine invertebrate fauna 
of the islands (excluding the insects), A. M. Adamson 
shows that le^e numbers of endemic species are 
known amongst the Arthropods and MoUusca {Bernice 
P, Bishop Museum Ococtsional Papers, 10, No. 10 j 
1935). But while the degree of endemism of land 
snails in many central Pacific Islands is almost 
100 per cent, relatively fewer species of this group 
would appear to have evolved on the Marquesas, 
where out of 92 species of land and fresh-water snails 
72 (about 78 per cent) ore endemic. On the whole, 
it is apparent that there is a general affinity between 
tlie Marquesan fauna and th^ of the islands to the 
south-west, Cook and Society Islands and in lesser 
degree Austral Islands, and thence with the Indo- 
Malayem fauna. The non-marine invertebrates, how¬ 
ever, do not show any direct relationship with those 
of Hawaii, except os regards one genus of spiders and 
some of the mites. I^ere is also little evidence of 
American influence in this island fauna. 

Nematodes of the Belgian Coast 

Db. J. H. Sohuubbiajis Stekhovkk, jun., in his 
“Additional Notes to my Monographs on the Free* 
living Marine Nemos of the Belgian Coasts. I and 11 
written in collaboration with W. Adam and L. A, de 
Coninok, with some Remarks on the Ecology of 
Belgian Nemos’* adds several new species ana new 
records to his former lists (Mdmoiics du Mus^ Royal 
d’Histoire Naturelle de !tolgique, Mdmoire No. 72, 
1935). The study of many mud and sand samples 
afiorded the opportunity for important ecolo^cal 
studies in which severe localities are compared. It 
is found by the author, that, generally sj^aking, the 
richness in quantity of the nemio population depends 
on the amotmi of mud and detritus present in the 
habitat. There is a great deal of shifbiiig due to tides, 
which apparently explains the comparative riohness 
of the nematode fauna often found in shall sand^ for 
the w<nms swept hy waves find a hold between atys 



710 


NATURE 


April 25, 1996 


sand partioiea; but the food is soarce here, and most 
of the specioB do not reproduce but move to the more 
fertile and muddy places for feeding and brooding. 
A survey of each sample studied idiows the number 
of nematodes present and the composition of the soil, 
with mention of the more imjiortant anixnal or plant 
life occurring there. The largest number of indi' 
viduals, consisting of twelve species, occurred in a 
sample from 2oebrugg© ‘'in yellow-brown sulfur-ion 
containing mud with an enormous nurnbe^r of 
Oyonop^i/cf!® * *. 

A Simple Test for Seed Viability 

Da. Ko/a) Hashigawa. of the Forest Exporimenta! 
Station. Imperial Household, Asakawa near T6ky6, 
claims to have had very reliable results in seed testing, 
with a colour reaction with a one per cent solution of 
sodium telKirate {Japanese J, Bot.^ 8, No. 1 ; 1930). 
A darkening of the living embryonic tissues takes 
place within forty-eight hours (at 16® C.) and this 
oolotif change then remains constant. It is claimed 
that the depth and extent of the colour change can 
be correlated with the vitality of the embryo. The 
autlior further states that no damage is done to the 
vitality of the embryo by this treatment. This simple 
method of testing viability will undoubtedly be given 
a trial in many laboratories whore st^od viability is 
a problem of first importance. 

Light Intensity and Sporulation of Fungi 

Many speoios of fungi which produce sport?s 
liberally m the open air arc poor spore-formers in 
artificial culture. Mr. W. A. R. Dillon Weston has 
shown that in the fungi Helminthosporvum avemi* and 
Alternaria paucity of sporulation is due to 

lack of sufficient light intensity (Trans. Brit. MycoL 
Soc., 2o, Pt. 2, January 1936). The account follows 
a proviouH announcement in these columns (Nature, 
ISi, 435; 1933) that sporulation was induced by 

irradiation with a quartz mercury vapour lamp. 
Further exx>Qrimentft have shown that it was tlie 
relatively high intensity of the visible part of the 
sj;>ectrum which produced the eff€wt, and that light 
below a wave-Jengtli of about 400 mp actually did 
not induce sporulation. Cultures of H. avencs exposed 
to high light intensity spored about eighteen hours 
after irradiation, and continuation of such exposure 
increased the pigmentation of the fungus. 

Decay of Timber 

The Transactions of the Botanical Society of Ji/dm- 
burgh, 31, Part 4, 1936, contains an interesting 
discussion of tho main fungus agencies associated 
with tho decay of timber in buildings, cspooially 
under Scottish conditions. It is pointed out that tho 
ravages of different spf^oies have been lumped 
together frequently os due to *dry rot’, Merulius 
la^rymam. In connexion with this organism it is 
apparently necessary to distinguish between M. 
(kmbsiious, only known on sawn timber, and M. 
sUvester, which occurs in tho forest. There have been 
no records of the latter in Scotland until it was found 
recently on Corsican pine in East Lothian. Comophora 
aerebelia has frequently been confused with dry rot, 
but the fructifioations are different and this fungus 
only attacks house timber under very damp con¬ 
ditions, wlien, however, there is some evidence it 
may pave the way for a subsequent attack of true 
dry rot. Species of Lenzites, Lmtims and Tnmetes 
are also described as occasionally found in building 


timbers, Tramstes serialis needs higher temperatures 
probably than usually prevail in Scotland, but was 
ibmd in joists around hot-water pipes in an un¬ 
ventilated space. 

Wetting Agents in Insecticides and Fungicides 

The full effective action of insecticidal and fungi¬ 
cidal spray solutions is only obtainocl when the 
solution thoroughly wets the insect or fungal surface, 
and this is frequently secured by the addition of 
wetting agents or ‘spreaders’, a procedure which may 
involve diifioulties where combmed direct and pro¬ 
tective washes are used. Evans and Martin {J. Bom. 
and Hort. ScL, 13, 4, 261) have mode a survey of 
various wetting agents, the amount of spray retention 
on several stancl^d surfaces being determined by 
the uso of an apparatus desimod to apply known 
amounts of spray solutions. Wetting properties are 
defined by the ability of the liquid to form a per¬ 
sistent liquid-solid interface when excess of liquid is 
drained from the surface, and the various physical 
properties examined, namely, spray retention, area 
of spn^ad, contact angles and sui^ace tension, all 
arrange tho materials tested in the same genered 
order of wetting activity. A classification is made of 
wetting agents on a structural basis, and it is sug¬ 
gested that tho behaviour of matorials of similar 
moleimlar stnioture may possibly bo predicted by 
certain propertie^s determined in the laboratory. 

The Peru Coastal Current 

The Peru (joastal cummt which sometimes bears 
Humboldt’s name has b©<?n the subjtjct of much 
speculation and investigation since Humboldt in 1802 
attributed it to cold water from Antarctic latitudes. 
In a lectiue to tho Royal Geographical Society on 
March 9, Mr. E. R. Gunther disc\j»«od recent investi¬ 
gations in this omrent made by the R.R.S. William 
Sooreshy. Humboldt’s suggefition woe queried by 
Bougainville in 1837 and replaced in 1844 by de 
Tessan’s theory of tlio upwelltng of lower layers. Of 
this there is no doubt, Maury in 1844 applied tho 
law of deviation duo to the rotation of the earth, 
and Witte in 1880 showed how a northerly current 
must lag to the west as it reck^hes latitudes of higher 
rotation, and thereby induce lower layers of water to 
well up and take its pla<^. These processes Mr. 
Gunther admits, but he combats the conception that 
the surface layers are derived from the coast by off¬ 
shore winds. This idea was contemporaneous with 
that of the trade wind belt girdling the earth, which 
is now known to be untrue; the prevalent winds 
between lat. 5° and lat. 40^ S. blow more or less 
parallel with the coast. However, thfi effect is pro¬ 
duced by aspiration, that is, by surface drift away 
from the coast owing to the south-east winds in tii^ 
open ocean. Mr. Gunther also discusses the small 
inshore counter currente in tJ>© nature of cyolonio 
eddies. As regards nomenclature, he prefers the name 
Pom, and argues that Humboldt’s name should be 
dropped since it was associated with an abandoned 
theory. 

Pre-Cambrian {locks of North America 

DiDTAiLKn knowledge of the geology of the Lake 
Superior region has been greatly augmented s&noe the 
official monograph on area was issued 1^ the 
United States Geological Survey in 1911. fit Pr6^ 
foesionol Paper 184 of this Survey, C, K, Leith^ 
R. J. Lund and A. have assembly 
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infonnation and pre^enM a revised map^ witli oruss- 
aectionsj based on the details of some 150 local max»8. 
Tlte result is a most welcome review of the Pre- 
Cambrian rooks of one of the world's standard areas. 
The most noteworthy of the now correlations sug¬ 
gested are (a) the correlation of the major iron- 
formations of the Mesabi, Gogebic, Marquettt^ and 
Menominee ranges as of Middle Huronian ago ; and 
{b) the correlation of the iron-formations of the 
C^yuna, Iron River, Florence and Crystal Falls 
districts as of Upper Huronian age. While the Knife 
Lake sories is regarded as probably pre-Lower 
Huronian, the possibility of its being Lower Huronian 
is not overlooked. Three groat periods of granite 
intrusion are reoognised'—Laurentiau, Algoman and 
Killamey, The last of these is defined as cutting the 
Keweenawan series (650 million years), but there is 
also a post-Huronian granite of much greater age 
(800 million years) than the Keweenawan which is 
probably the equivalent of the type Killamoan 
granites of Killamey, This difficulty is clearly brought 
out by recent lead- and helium-ratios. If the post- 
Keweenawan granites could be given some otlier name 
than Killamoan much confusion would hi^ avoidc^d. 

The Trent River Bore 

Ak account by the late H> H. Champion and K. H, 
Cockran of the bore or ‘eagre* which forms in the 
River Trent has recently appeared {Proc, Roy, 4?oc., 
At March, 1036). Observations were mode of the 
water-level throughout the tidal cycle, at several 
stations on the river, and a detailed examination 
vfQA made of the rapid rise of level which constitutem 
the bore. The tide in the Humber estuary was 
available from Admiralty tide tables. The observa¬ 
tions allowed the authors to draw profiles of the 
water surface at short intervals, showing the fonna- 
tion of the steep-frontod eagre at a point a few miles 
from the mouth of the Trent, and its subaequont 
progress upstream at a speed of about 1(1 m.p.h. 
The amplitude of the fnmt increases during the next 
twenty miles of the progress, and then falls off. Tl'lje 
data provide material which could be used for a 
theoretical analysis of the phenomenon. 

Effects of on the Chick Embryo 

In a paper contributed to Acta Radiologica (16, 719 ; 
1936) sir. C. W. Wilson, of the Strongeways Labora¬ 
tory, Cambridge, discusses some effects of y-radiation 
upon the developing chick embryo. Previous in- 
veatigations had dealt with tho action of radiations 
on Chick tissues grovm in vitro ; in tlic present 
communication tho work is extended to tho more 
complex conditions of growth in the presence of a 
circulation. Earlier work had indicated that the 
sensitivity of the chick embryo, as measured by the 
lethal dose, was dependent upon the age of the 
embryo at the time of exposure. In tlie present 
experiments embryos of 1-6 days' incubation were 
submitted in ovo to uniform y-radiation from 146 mgm. 
radium element, TJie results obtained with exposure 
for 3 hours suggest that this exposure is somewhere 
near tho border line which permits the complete 
moovery of an irradiated embryo, with subsequent 
hatehbg. Exposures of longer than 3 hours were 
invarjiahly fatal; shorter exposures, such as 2 hours, 
pennitted a praotioally normal development in a large 
number of caaos. It was found that rodiosonaitivity 
wsroased mguldrjy for tixe first 3 days of incubation, 
deemoasd m^pidly from B to 6 days and then 


remained fairly stationary. There appears to be a 
maximum dose of radiation from which embryos may 
recover and hatch, and it is suggested that this dose 
probably produces some irreversible changes through 
the blood circulation. 

Artificial Radioactivity of Thulium 

Thb rare eartlis have been repeatedly tested for 
induced radioactivity, with tho solo exception of 
thulium. Elisabeth Neuntnger and Elisabeth Rona 
{Wien, Am,, 72, 275 (1936), Mitt. Inst, Radium- 
forsch,f 375a.) have examined a thulium preparation 
which contained, according to spectroscopic analysis, 
7*6 gm. Tm|Og, 2-3 gm, Y,Oj, a minute quantity of 
oaasiopeium and traces of erbium. The induced ac¬ 
tivity of thulium caused by bombardment with neu¬ 
trons, retarded in paraffin, hew a half-period of several 
months or more and is very inteniM>, Tho half-value 
thickness for tho oioctrons is 0*15 mm. in aluminium. 
The other rare earths contained in the preparation 
were tested sof)arately for artificial radioactivity, the 
results showing that besides values already known, 
ytterbium has a faint activity with a half-period of 
about 40 hours. 

Strength of Synthetic Resin Materials 

HAriDLV grow^mg experience in the preparation 
and manufacture of the matorialB grouped under 
the designation ‘plastics* has led to their use in 
increasingly important applications, a notable ex¬ 
ample being that of the material for air screws. The 
advantages from the manufacturing point of view 
which enable tlioso materials to be made up into 
intricate forms with a good finish are offset by their 
low ultimate strength, limit of proportionality and 
Young's modulus, and os a result they are generally 
more favoured for ornamental purposes than for 
parts upon which serious stress is imposed. In the 
case of air screws, cotton fabric is impregnated with 
phenol formaldehyde rosin, and it is not a little sur¬ 
prising that two such dissimilar materials—one 
pliable and extensible, the other extremely brittle— 
should combine to produce one having an ultimate 
tensile strength of 14,900 lb. per sq. in. with a pro¬ 
portionality limit of 2,000 lb. per sq. in. Owing to 
the rapid disintegration of the material after this 
lost figurt' has b(^eii reached, Messrs, Aero Research, 
Ltd., of Duxford, Cambridge, have undertaken on 
investigation into the possibility of raising its value. 
In this interesting conunercial research it was ostab- 
lishod that the properties of the combination de¬ 
pended upon the proportion of fabric present and 
upon the degree to which the fabric is initially in 
tension and the rosin in compression. A tensile load 
can be applied with safety up to the point at which 
the initial compression in tho resin is eliminated, 
after which Hooke’s law ceases to apply and creep, 
due to failure of resin and fabric to hold together, 
begins. Experiments showed that the stress at which 
departure from Hooke's law occurs is that at which 
the resin was hardoru'd, and therefore aa most com¬ 
mercially obtainable materials are treated at a 
pressure of one ton per square inch they begin to 
allow creep at about 2,000 lb, per «q. in. Working 
from this baeis, improved methods of manufacture 
have boon devised, and by suitable profKirtious of 
fabric and resin, combined under the right conditions, 
a material having a proportionality limit of 6,600 lb. 
per sq. in. has been obtahied, at, of course, the expense 
of reduced ultimate strength. 
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The Egyptian Exploration of the Red Sea 

By Dr. Cyril Crossland, Biological Station, Ghardaqa, Red Sea District 


A SIX weeks’ cruise in the northern Red Sea was 
undertaken by the University of Egypt and 
the Fisheries Research DepaHment with the R.E.R.S. 
MobahUk last winter, as a preliminary to a much 
more extended exploration planned for the present 
winter, but this has been postponed owing to the 
political and financial situations. The main items of 
our programme wore : 

(1) The structure of the Red Sea Rift. 

(2) Hydrography. 

(3) I'he bottom fauna. 

Sagh Mahmud el Meligi, of tlie ooastguaxds service, 
wois in command of the ship. Lines of soundings 
iranaverse to the axis of the sea wore recorded by 
Lieut. A. M. Badr of the Royal Yachts, and also off 
the slopes of certain reefs and islands. The geology 
of islands was imdertaken by Nosri Mitri Shukri 
under tlie superintendence of G. Andrew of the 
University of EgyjJt. Chemistry was undertaken by 
Abd el Fattah Mohamed, assisted by Ibrahim Eff. 
Abu Samra of the Fisheries Research Laboratory and 
others, who were ooutinucrusly busy on board ship 
and whosfs results aro still being worked out. In 
biology, I was listed by Dr. Mohamed Kamel el 
Sabi of the Fisheries, who took charge of the biology 
on those oruisos on which 1 was unalile to be present, 
with the assistance of H. A. F. Gohar, my assistant 
in the Biological Station, and Abd el Halim Nasr of 
Hie University. Abd el Hafiz Eff. Radwan, instru> 
ment maker of the University, was indefatigable in 
keeping tlic soundiTig machine in order, a quite 
essential help. 

The Rift Valley structure of the Red Sea needs 

r ial methods of investigation. In the first place, 
Mahahi^ is fitted with a Hughes echo soimder, 
which records the depth beneath the ship every two 
seconds, drawing a curve representing the form of 
the bottom as the ship passes above it. In this sea 
this curve is scarcely ever flat, even the plains which 
do occur generally showing undulations two to three 
hundred feet high. The two main features brought 
out by the sections run transversely to the longer 
axis of the soa are ; (1) the steps by which the 
bottom descends to its greatest depth, such as would 
be expected on the sides of a faulted valley and which 
were postulated as foundations for the Barrier reefs 
by me in 1907^; (2) the ocourronoo of steep sub¬ 
marine hUIs, some of which reach the surface, such 
os the welMmown Brothers Islets and Daedalus reefs 
on which lighthouses have been placed* As there is 
no trace of vuloanism in this p&et of the Bed Bea, 
these hills must be block mountains resulting from 
the rifting, as the Brothers and such islands as 
Zeberged certainly are. Those features are illustrated 
in Fij^. 1 and 2, in which the vertical scale is about 
five times the horizontal, but it is to be borne in 
mind that echo sounding reduces the slope, and that 
abrupt BununitB qf scarps, if they oooar, are rounded 
oflF* 


It was hoped that samplee of the original rooks of 
the volley might be obtained, os was done by tlie 
John Murray Expedition off the faulted south coast 
of Arabia, but the whole bottom is buried in a 
yellow mud. Bottom samples ore still under examina¬ 
tion, but riddling gives quantities of pteropod slieUs, 
etc., or, in shallower water, broken lanu^ibrancdia. 
Consolidation of this material, especially where it is 
coarser, near the tops of slopes, is frequent, resulting 
in either loose friable masses or hard rook- Consolida¬ 
tion was found even in tlie deep area near the Arabian 
reefs in lat. 25° 20', for which we propose the name 
'"Mabahith Deep”, at 1,200 fm. and similar depths. 




Fio. X. Section Crom a potni off OhardaqA, long. If?** IS' K,, 
Ut. 89* 61 E.. to the south end of Shadwan uland, showing 

sttbmarliie hUls, which, In shallower water, would bear com 
reefliu The larger eastern hlU boro dead pieces of Uie lehf 
coral iUordifwa, the enGrusttoff foraminffetan OMpsina and 
Lltho(lUiinii1oue». The latter wan found as deep as 58 fm.. 
below which only sand and calcrete were (bund. The yertfeai 
scale Is about live thnos the horltontal. 


The irregularity of the bottom, and in shallow 
water Its rooky nature, made dredging and trawlmg 
diifioult, and frequimtly resulted only in tom nets, 
even in the caoe of the triangular dredge with its 
specially strong net. Some successful hauls were 
mode, but much of our collecting was done by the 



tawwflh to ths Gulf of Asaba 
at ta-t. ^ M »., ihpwto a (halt iheif en the west and lam 
ImgiilatniM even at t>) greatest depth. The vertteal woik 
k about times the hoflwmthl- 


grab, which was aucoessfiil in d^ths so great as 
ftn. We find that the fauna In deep water cbh- 
sists of few species sparsely ocourring, and that ho 
area, oven in Hie MaDohiih Deep, is firee froyh life. 
It will be of groat interest to discover the Ori^ of 
this fauna, since, ip the present age^ the deep; fisim 
of the Indian Oeean is out off by the slwdW gt 
Hie straits of ^ Handab; and the. 
of the bottom ws^ qf Hie lS(^ 
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much than that of similar depths in the 

ooeaoB* Hie nuniecmis large quantities of mud 
obtained by the grab were almost, but not quite, 
devoid of me. 

The coral cappings on those of the submarine hillH 
which reach surface or nearly so would seem to 
bo similarly situated ecologically to tlie atolls of the 
Indian and Pacific oceans, and, as coral growth 
round their rims is in full vigour, it was expected, 
in aooordanoo with the theories of growth of atolls, 
that their slopes would be covered by fallen coral 
debris. This was found to be the case only to a quite 
inconsiderable extent; indeed throughout our ex> 
ploration, recognisable coral debris is confined to 
quite shallow water. It was also surprising to find 
several shoals examined by the grab are not, 
as would be expected in a sea so full of coral growth, 
growing towards the surface, but, though small living 
corals are present, are evidently in process of decay, 
as shown by the dead and decayed masHt« of coral 
brought up: boring organisms are much more 
abundant in th^^e masses than in the surface reefs. 
The decay appears to be rapid, since our sound* 
ings are deeper than those recorded only sixty 
years ago. Hiift state of things corresponds with 
surface reefs in this neighbourhood, some of 
which are in full vigour, others stationary or in decay ; 
some shoals visible from above are covered com¬ 
pletely with growing corals, on others ore few' or 
none. Our Imowledge of coral ecology is still very 
imperfect, iietwoon the reefs down to 50 fm. at 


least, the bottom is in many places rough and 
rooky, the nature of the rocjc being at present 
unknown. Dead and partly living corals only were 
secured. 

The southern port of the Gulf of Aqaba was fldso 
explored. The difieraiioe between this and the Quif 
of Suez is well known ; ageunst the average depths 
of 80“4:0 fm. of the fi^-bottomed Gulf of Suez wo 
have in Aqaba soundings up to 700 fm., but by 
making courses transverse to the Gulf we discovered 
a deep trough 0OO-'1,OOO fm, deep, well over to the 
eastern side. This narrow gulf, only about 14 miles 
wide, thus has a depth nearly as groat as that of the 
Red Sea, which itself is deeper in proportion to 
breadth than any other. From this depth of water 
the mountains rise sheer, making one of the most 
wild and desolate cotiats in the world, beside whioh 
the deserts and mountains of the Gulf of Suez are 
a mild aiid smiling landscape. The maritime plain, 
so ohara<iteristic of the Rod Sea shores, where it is 
generally up to 20 miles wide, is here almost absent, 
but represented oven on some of the most abrupt 
mountain shorts by patches of sedimentary rocks 
clinging to their liases just above water-level. The 
immeivse quantities of alluvia] gravels whioh must 
have resulted from the denudation of the hills in 
the post disappeared before the Miocene sedimentary 
rocks were laid down, showing that the rifting of 
the valley was iii two stages, separated by considerable 
geological time. 

^ CrowtlJind, C.. J. Linn, Soe,^ 81, and 264. 


Methods of Estimating Underground Oil Reserves 


M r. V, BILIBIN’S report on his method of 
estimating underground oil reserv<^ has been 
accepted by the Organisation Committen^ of the 
Intertiational Geological Congress, and will be con¬ 
sidered at the seventoenih session of that Congress 
to bo held in Mostiow in 1937. In the meantime, it is 
being oirotilated by the Committoo with the view of 
obtu^ovg oriticiams and furtlier contributions to tliis 
somewhat complicated problem of accurate assess¬ 
ment of oil reserves. 

According to Hr. Bilibin’s method, the first step 
is to divide up a general googiaphical map of the 
oountiy to be surveyed into various groups of areas 
by means of colours, the division being based on 
oorr^toonding available data and geological reason- 
u^. It is suggested that the total suifaoe area be 
divided into groups of areas as follows : those whioh 
have already been exploited for oil; those which, 
tested de^, drilling, are known to be eoonomicaUy 
oil-beteing j those ooneiderad potentially economic¬ 
ally oil-beiuing as a result of geophysicu and pros¬ 
pect^ work; those for general geological reasons 
oonsidared favourable but which have not been 
tested, or have been insncfficiently tested ; those for 
whidh no estimate of reserves is available ; and those 
coniddered as hon^oil-beai^. 

s area of each of the first four 
is ^USed as a basis of calculation. Distinction 
ts the difierent types of reserves 

aviSJaMla aadh group. Five eateries of reserves 


art) suggested, namely, prepared reserves obtainable 
from producing wells ; explored reserves obtainable 
from now wells in a prospetited horizon and within 
its fixed boimdaries; possible reserves obtainable 
either from parts of prospected horizons, the bound¬ 
aries of which have not been fixed, or from discovfsred, 
but insufticiontly tested horizons ; supposed I'eaorves 
obtainable from the first two groups of areas from 
horizons proved to be oil-bearing by geological data, 
or estimated to be so by geological considerations ; 
and possible reserves obtainable from areas where 
prospecting has been favourable. Reserves falling 
within the different categories or© then estimated 
either by a method of relation curves based on initial 
production, well-spacing and number of wells per 
horizon, or by a saturation method whioli is a mathe¬ 
matical calculation of the ultimate product obtain¬ 
able from a given horizon, dep^dont on the 
volume of the bi^, porosity, saturation and recovery 
factors. 

It will be noted that in this method of estimating 
underground reserves of economic importance, only 
those are included which are obtainable by wells firom 
each horizon by modem methods of exploitation. 
Those obtained by so-called secondary methods are 
not included as it is not at present pOaaiMe to find 
out definitely to which horizons these methods can 
be effootively applied; nor are there suffioient data 
to show how exploita^oti can be inercaoed by psmg 
these methods. 
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Utilisation of Tropical Australia 


I N disousaionK relatiiig to white settlement in 
Australia, reference is often made to the scant 
population in the Northern Territory in comparison 
with the dense population of Java, though portioiis 
of Java are said to possess similar soil and climatic 
conditions to the Northern Ton’itory. Sir David 
Rivett, on behalf of the Commonwealth Council for 
ScientiBc and Industrial Research, and with the 
assistance of the British Consul at Batavia, has made 
an inquiry into this matter and has been supplied 
with information by Dr. J, G. B. Beum6e, Chief of 
the Agriculture and Fishery Service, Batavia. Dr. 
Beum6e reports os follows : 

“The driest regions of Kastem Java and tho Ijoaser 
Bunda Islands are only comparable to the more rainy 
stations from your table [information supplied from 
Australia]. The rainfall is quite insufficient for an 
int^ensive native agriculture. In the district as far as 
situ€5ted on tho Islands of Bali and of Lombok, 
esetensive areas are suitable for the growing of paddy, 
as the rivers from tho high volcanoes, which receive 
much more rain throughout the year, contain sufficient 
quantities of water for irrigation purposes. 

“Only in tho dry district of Java where one river 
brings only sufficient irrigation water, sugar-cane is 
grown by one European firm, otherwise the scanty 
native population get a living by cultivating maize, 
millets, cotton, several drought-resisting beans, and 
locally by an extensive raising of cattle and horses. 
The climatic conditions are not suitable for intro- 
du(»Lng agriculture along Western methods.” 

Java and Madura are about twice the size of 
Tasmania, approximately 50,000 square miles in area, 
and contain about thirty-eight million inhabitants 
who ore pressing on the means of subsistence. Tliis 
density, whiesh averages about 750 to the square 
mile, is exceeded in the northern and fertile portion 
of the island. Bovoral regions liave a dry climate 


and most of these are situated on the lesser Sunda 
Islands (and the eastern end of Java). 

Eight districts are indicated where the rainfall 
varies from about 50 to 90 inchoa per annum, but 
with a period of relatively dry months similar to 
the conditions in tho Northern Territory and parts 
of coastal Queensland. 

In a subsequent letter, dattxl March 2, 1936, Dr^ 
Heum^e furnishes a table showing the {>opulation in 
these dry areas, so far ae praoticablo, and writes as 
follows ; 

^‘The influence of tho abundance of irrigation-water 
on the denseness of the native populatitm is very 
striking. The districts 2 and 3 on the lower southern 
slopes of the volcanoes on Bali have the denser 
population by far. Since very long times the natives 
tliere have made and kept in porfeot order the 
necessary arrangements for the distribution of the 
water as to obtain the highest profit from irrigating 
their paddy-fields. 

“District 8 also has a rather dtuisc population (tho 
average for the whole of Java and Moflura being 310 
per square kilometer) which population as a matter of' 
fact con get their living there only by tho availability 
of irrigation water.” 

Some of these are supplied with water by irrigation 
from the volcanoes of Bali, and they carry a large 
population. But in other districts the population 
per square mile varies from 65 to 200, whereas jn 
the dry districts which have irrigation it rises 
to 750. 

It is obvious that even with this enormous popula¬ 
tion pressure, the dry areas cannot be densely peopled. 
In Northern Australia, apart from coastal Queensland 
where the rainfall is not as good and there can be no 
irrigation, anything like a dense population is out of 
the question—especially when the population pressure 
is limite^l to less than seven million people. 


Copelata of the Terra Nova Expedition 


S UPPLEMENTING his report on the Doliolids (see 
Natubr of July 21,1934) Prof, Garstang now deals 
with tho Appendjculariana (Report on the Tunicata. 
Part 2. Copelata. Prof. W. Garstang and Dr, Elizabeth 
Georgoson. British Antarctic {Terra Nova) Expedi¬ 
tion, 1910. Natural History Report. ^ Zoology. 
4, No. 8, 1936, British Museum (Natural History), 
price Is. 6<;.). These are from the Atlantic, South 
Pacific, north-west of New Zealand and the Antarctic, 
and are all Oikopleurids. Out of 2,000 specimens 
from thirty-four stations, not less than 1,900 belong 
to tho two species O. longicauda, dominating the 
warm watfCre of the Atlantic and South Pacific, and 
O. vaMivim, dominating the Antarctic waters. O. 
cauda is of world-wide value as a warm-water indicator, 
and its dominance in the Atlantic and South Pacific 
samples and absence in the antarctic stations bears 
this out. 

In the recent report of the Tunicata firom the 
Great Barrier Reef (P. S. Russell and J. S. Colman, 
Mepom, 2, No. 7) the authors find also that 
two species predominate, one being 0. lonffidaudat 


the characteristic species for the warm-water region 
of the Atlantic, Pacific and Indian Oceans, abwdant 
both in coastal waters and the open sea, and 0. 
ruj'eeeen^^ which is a true tropical form, scarcer in the 
open ocean than in the coastal region, and more 
frequcTit in the Indian Ocean than in the Atlantic. 
In O. valMxficB a very small proportion are mature 
before the final stage of growth, and the records 
suggest a short breeding season late in the Antarctic 
summer. A new species of Folia {F, gigae) is created 
for a single specimen from the Antarctic, taken in a 
net towed (nominally) at a depth of 80 metres, 
differing in several anatomical points os well as in 
much greater size from Lohmann*B Folia gracili$> 
This had probably drifted into Antarctic traters 
from the tropical Pacific. The Stegoeofnda are imw^ 
recognised as essontially wiplankto^ and tropicii). 
Thrw Bpooimens of Pelagopkura magna are intereot^x^y 
and the presence of food-remains in them Seems to 
prove Ijohmonn’s view that it is a natural jjjtihi^xiiailt 
of antarctic deep water, to which it appearit to be 
confined; - ^ 



NATURE 


715 


April 25. 1936 


TiRiMsformatj^ in the Copper-Gotd 
Alloy, CiitAu 

O F the papers of a theoretical nature read at 
the SpriQg Meeting of the Institute of Metals^ 
that by Syl^B and Evans on the transformation in 
tlite oopper-gold alloy corresponding to the com¬ 
position Cu^u will probably be foimd by most 
readers to be of the greatest interest. The conclusions 
reached are as follows. 

It has been shown that the general character of 
the tranafonnatiou in CugAu is very similar to that 
predicted by W. L. Bragg and Williams. In particular, 
the transformation takes place continuously from 
the critical tom^rature to very low temperatures, 
and the equilibrium condition when produced after 
long anxioaling is displaced by a change in tempera¬ 
ture, that is, the equilibrium is a dynamic one. The 
axithors have found a large change in resistivity at 
the critical temperatures not previously established, 
which is in agreement with theory. 

The simple hypothesis put forward in order to 
describe the relaxation to the equilibrium state is 
inadequate, and it is not yet possible to state whether 
a formula of the type : 

dt T 

is an accurate representation of the experimental 
facts, even if appli^ to a uniformly ordered structure. 
Further relaxation experiments on alloys ordered 
throu^out on the same simple cubic lattice are 
desirable. We should exi>oct a formula of the typo 

T « 

to hold in any case for relaxation at constant tem¬ 
perature, go that measurements of t by both methods, 
that is, at constant temperature and during cooling, 
arc desirable. 

The marked difference in properties of tho alloy 
containing nuclei as distinct from those ordered 
throughout on the same simple cubic lattice is of 
considerable interest, and previous work on trans¬ 
formations of this type should be reconsidered in 
view of these results. 

The performance of different samples of tho same 
alloy is accurately reproducible. This is perhaps 
reiMrkable in view of the largo range of properties 
which can bo obtained by heat treatment, and must 
be attributed to the fact that the transformation is 
on introcrystolUne phenomenon almost independent 
of grain l^undory effects. 


Educational Topics and Events 

Lokdok.—^T he degree of D.Sc* has boon awartied 
to F. D, Miles (Imperial College—Royal College of 
Science) in roguxl to twenty-two works on physical 
chemistry, md tho degree of D.So. (Engineering) to 
S. J, Pavies, reader at KIng*8 CJollege, in regard to 
six works on internal combustion engines and 
hydraulics, and seven conjoint papers. 

August 81-September 12 this year, Harvard 
^ilt celols^te the tercentenary of its foimdation in 
the general court of the Massachusetts 
Colony; yot^ toward “a aohoale or coUedge”. 

nmdd ^^Mewetowne^*, the name was changed 
to i|rh«m John HarvariJ, an immigrant 


Puritan minister, bequeathed to the College, on 
his death, half of his estate (£7B0) and 260 bool^. 
According to Science Service, of Washington, D,C., 
seventy-five of the world’s leading men of science and 
other scholars will gather at Cambridge, Mass., iu a 
conference seldom equalled in America in respewt ,^o 
distinguished speakers and the breadth of erubjects. 
No less than fourteen Nobel Prize winners will be 
among those giving addresses ; they include Albert 
Einstein (physios), United States; Niels Bohr 
(physics), Denmark; Hans Fischer (chemistry), 
cWmany ; Arthur H. Compton (physics). United 
States ; Sir Frederick Gowland Hopkins (physiology 
and medicino), England; Robert A. Millikan 
(physios), United States; Friedrich Bergius (chem¬ 
istry), Germany; August Krogh (physiology and 
me<iioine), Denmark; The Svodberg (chemistry), 
Sweden ; Otto Warburg (physiology and medicine). 
Germany ; Karl Landsteiner (physiology and medi¬ 
cino), United States ; Hans Spetnaim (physiology 
ajid medicine), (jrermany ; K. D. Adrian (physiology 
and medicino), England ; and Werner Heisenberg 
(physics), Germany. SympKJsia will be held upon 
jncont investigations in mathematics, astronomy, 
physics, chemistry, geology and biology, and also on 
broader problems such as “Factors Determining 
Human Behavior”, “Authority and the Individual” 
and “Independence, Convergence and Borrowing in 
Institutions, Tiiought and Art”, which will draw 
u|>on the social sciences and humanities. 

Thk Carnegie Trust for tho Universities of Scotland 
has published this ytmr, in its thirty-fourth annual 
report, particulars of its seventh quinquennial alloca¬ 
tion, ciovering tho period 1936-40, of grants to 
universities and other institutions for teaming and 
research. The grants amount in the aggn^gate to 
£257,300 for the whole period. This represents about 
half tho Trust’s inoomo, tho other half being devoted 
to assistance in payment of class foes of students. 
Of tho £30,000 allocated for grants during the 
quinquennium to institutions other than univer¬ 
sities, cme half goes to the Royal Technical College, 
Glasgow, Roliert Gtordon’s Colleges, Aberdeen, and 
tho Heriot-Watt College, Edinburgh. The throe 
agricultural colleges at those places, the Rowett and 
Macaulay research institutes at Abt^rdeen, the 
Veterinary Colleges at Glasgow and Edinburgh, St. 
Mungo’s Collegt), Glasgow, and the School of Medicine 
of tho Royal Colleges in Edinburgh all come in for 
grants of £1,000 or more. The allocation was based 
on recommendations prepared after exhaustive 
inquiries by a Committee of Visitation. This quin- 
qucumial stocktaking and comprehensive revitrw of 
the needs of tho country in tho field of higher educa¬ 
tion and research greatly enhance the importance of 
the Trust’s services. Appended to the repoi*t are 
speeches broadcast in celebration of the first centenary 
of Andrew Carnegie’s birth. 

Aptlioatioks for Ramsay Memorial fellowshi|>s 
for chemical research, one of which will be limited 
to candidates educ^atod in Glasgow, will be considered 
by the Ramsay Memorial Fellowship Trustees in 
June. The Valuo of each fellowship will be £260 per 
annum, to which may be added a grant for exp^asos 
not exceedi^ £60 jkjt annum. F^U partiouloni as 
to the'conditions of the awards are obtainable from 
the Secretary of the Banmay Memorial Fellowships 
Trust, University College, Xiondon (Gower Street, 
W.C-1). 
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Science News a Century Ago 

Lardner on the Theory of Railways 

At a meeting of the Royal Society hold on April 
28, 1886, Lardner reati a paper “On Certain Parts of 
the Theory of Railways ; with an Investigation of 
the Formulae Necessary for the Determination of the 
Resistances to the Motion of Carriages upon Them”. 
In the course of his paper, he treated of the inotion 
of trains on the level, on iMcioending and descenditig 
inclines and around curves. He confined himself to 
the analytical formulae expressing various mechanical 
effects of the most general kind. He had, however, 
he said, made extensive experiments in the last few 
years, and had procured the results of experiments 
by others, and had made numorous observations in 
the ordinary course of transit by railways, and he 
announced his intention of placing the results of 
these experiments before the Society later. 

Darwin in Mauritius 

On April 29, 1836, H.M.S. Bmgh arrived at 
Mauritius, where she remained until ]^y 9. Darwin 
in hifi “Journal of Researches” gave a short account 
of the island. On May 1, ho took a sl^ort walk along 
the sea-coast, finding the coimtry pleasant but with¬ 
out the charms of Tahiti or tlie grandeur of Brazil. 
The next day he ascended La Pouoe, 2,600 ft. high. 
“The centre of the ialaml,” he wrote, “consists of a 
great platform, surrounded by old broken basaltic 
mountains, with their strata dipping seawards. The 
central platfonp, formed of comparatively recent 
streams of lava, is of an oval shape, thirteen geo¬ 
graphical miles across, in the line of its shorter axis. 
The exterior bounding mountains come into that class 
of structures called ‘Craters of Elevation’, which are 
supposed to liave been formed not like ordinary 
craters, but by a great and sudden upheaval. There 
appears to mo to be insuperable objections to this 
view ; on the other hand, I can hardly believe, in 
this and some other cases, that tliese marginal crateri- 
form mounlaina are merely the basal renmants of 
immense volcanos, of which the summits either have 
been blown off, or swallowed up in subterranean 
abysses.” 

8 inco England has taken possession of the island, 
Darwin said, the export of sugar had increased 
seventy-five fold, while one of the causes of its 
prosperity was the excellent state of the roatls. 
Although the French residents must have profited 
by the prosperity, the English Government was far 
from popular. 

Baron von Ludwig and Sir John Hetschel 

In one of a series of “Letters from a Cadet” pub- 
lislkcd in the Athenamm of April 30, 1836, the writer 
gave on account of hia visits to Baron von Ludwig 
and Sir Jolin Herschel at the Cape of Good Hope. 
The former was a Dutch gentleman of ample fortunes 
which enabled him “to indulge lus taste for natural 
history, while his enlightened liberality throws 
open his ma^ificetii gardens to all strangers on the 
simple condition of sending in their names . , , 
hia garden is that of a philanthropist os well os a 
philosopher ; his fertile mind teems with projepts 
for the improvement of the colony in which he is 
settled”. 


The writer hod the pleasore of spending the 
morning with Hersohel, finding him engaged in a 
course of astronomical researches which, he said, hod 
already afforded some most interesting results, “He 
had made himself universally respected by his 
amiability, his readiness to assist the distressed, 
and his anxiety to join in all local schemes of 
impmvement, whether in education, agriculture, 
commerce or scientific discovery. It is really a 
touching sight to behold this man, deservedly 
ranked among the first of his ago, leaving an infant 
school, which has, in great measure, sprung up 
under his fostering care and infiuence, to draw up 
at the desire of the Cape Literary and Philosophical 
Society, a body of admirable instructions for the 
gentlemen composing the scientific expedition at 
present ei^gaged in exploring the pathless wilds of 
Bouthern Africa.” 

Agassiz and the Geological Society 

Agassiz {NoHzm a. d. Qebiet. d. Natur. u. Hetl- 
kunde, April 1836), on the occasion of his visit to 
liOndon, spooks in the following high terms of praise 
of the Geological Society t “The Ge<ilogical Society 
of London is one of the institutions which have been 
foimded on the most liberal principh^s and by its 
infiuonce supports everything which even indirootly 
con contribute to the progress of science. It is to 
the generosity of the president and council of this 
society that I have boon able to carry out a work 
in London which would have been impossible witli- 
out the support and a\ithorization of a society which 
enjoys a high reputation unparalleled in the history 
of the natural soienocs. As I found that the colloctions 
of the three kingdoms possessed an enormous amount 
of material imx>ortant for my work I wondered how 
1 could best avail myself of it, and it was only througli 
the liberality of the Englisli men of science that I 
was able to take away with mo the specimens which 
appoarod to throw a new light on fossil fishes. On 
the application of Messrs. Greenhough, Sedgwick, 
Murchison and Lyell, I hod permission to oxainhie all 
these treasures in a room at Somerset House, where 
Mr. Lonsdale, the conservator of the Society’s 
collections, helped me to arrange 2,000 speoimotw of 
fossil fish which I had selected from about 8,000 in 
England, Scotland and Ireland.” 


Societies and Academies 

Dublin 

Royal Dublin Society^ February 25, T. J, Nola^m, 
J. Keakb and P. A. Sra-LAwn : The chemical con¬ 
stituents of lichens fouhd in Ireland, (a) Buellta 
conesoens. (2). The lichen contains atranorin, 
chloratranorin, diploioin, for which the formula 
CjfHioOsCh has been confirmed, and a substance 
closely relflited to diploioin and lu^ving the formula 
Diploioin is r deimdone oontainit^ on® 
methoxyl and one phenolic hydroxyl group, and is 
most probably derived from the condensatito of two 
molecules of dichlor-orsellinic acid with the elimizia* 
tion of one molecule of caifbon dioxide, T. J. Nolajb, 
J. Kbakb and M, Moaan : (5) Leoanom gangakoide^* 
(2). The liohen contains atranorin, ehloratranbim* ^ 
gsmgaleoidiae^ for which the 
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has been eonfimied, and a substance of formula 
containing one methoxyl group and 
apparently a tridepside. Qaisgaleoidin in shown to 
be oloBoly related to diploioin and is a depsidone 
containing one phenolic hydroxyl, one methoxj l and 
one carboxylic ester group. T. J. Nola.k, J. Kkank 
and O. KBMTincDV i (c) jLeoafiora sordida. (1). The 
observations of Zopf coiuserning the constituent!? of 
this iiohen are oonflnnecl in certain respects. It 
contains 4 per cent rocellic acid, a dextrorotatoi-y 
dioerboxylio fatty acid for whieli the formula 
Ci»Hb >04 is confirined, 0*7 per cent of a mixture of 
atranorin and ohloratranonn and 0*02 per cent of an 
acid resombling Zopf’s thiophanio acid and wintaining 
14*1 pt^r cent of chlorine. J. Brix and W. A. GfL- 
LBSFUC ; The hydrolysis of urea hydrochloride. 
Detomiination of the Jiydrolysis constant of urea 
hydi’ochloride in aqueous sohition by electrometric 
methods gave results in agreement with the original 
values obtained by Walker and Wood, using catedytic 
methods. J. Lyons and M. O’Shka : Factors in¬ 
fluencing the loss of butter fat in churning. The 
lesser tho proportion of smalt fat globuk^s in the 
cream, and tho lower the temperature to which tho 
cream is chilled, the more efficient the churning ; 
cn^am of medium richness, effectively ooolod after 
fiostexirisation and agitated in a fairly full container, 
chums best. 

Paius 

Academy of Sciences, March 10 {CJi., 202, 885 992). 
Kknkht FscIvANOon : The abnormal solution of a 
problem of mechanics deduml from tlu^ principle of 
relativity. Dimftbi Riabouchinsky ; Contribution 
to the theory of gaseous jets. Luc Picabt was 
elected a non-resident member in succession to the 
late Victor Grignard, and Maxtbior Nicloitx a 
Corresptyfulant for the Hection of Chomietry. CharIiB8 
PiSOT J A characteristic property of certain algebraic 
integrals. Th. Mot 2 Skin ; TVansformations which do 
not augment the numbt^r of variations of sign, 
PA\rL ViNCBNsiNi : Certain serios of Laplace. Alfred 
R oaBKBLATT and STAN1BI.AW TuRSKI : I'he COIl- 
formal representation of plane domains. W. tSTERN- 
BRRG : The integral equation of tho first spet^ies, 
Htaniblaw Mazur and Wladyslaw Oblicz ; Ra¬ 
tional functionals. Arnaud Den joy : Homographic 
groups. V, Frolow : The movements of the mean 
level of the sea at Brest and at MarsoUies. Jean 
Lborand : Analysis of the oscillations of th© mcuin 
annual sea-level at Brest. Charles Jaboeb ; Theory 
of knocking in forced mains with multiple charac¬ 
teristics. Tlie resonance of the fundamental and the 
harmonics. Pibbre Ernest Meroier and Jean 
Crosbt i A graphical tnoihod of solving hyporeiatic 
systems. F, Link : The photometric consequonces 
of Einstein’s deviation, Mllb. Marie Antoinette 
Baudot ; The new electrodynamics. Jhan Louts 
DestouchEs ; The electronic nature of light. La 
Golostbin ; The shocks of slow electrons in pure 
oxygon. Electronic affinity, Jean Cayrel ; The 
Devaux reaction conooming the modification of a 
superficial film of cupric sulphide by copper. Marcri. 
PAtTTHBNtBRandMuB. Margubbite Moreau-Hanot: 
l^maiks on the measurement and production of 
high potentials. A method of absolute measurement 
is described in which a sphere is charged to the 
pot^ti^ to be measured, and a small disk of fj^atinum 
of the same ourvaiure is lifted by the repulsion, and 
falls off The authors describe the number 

of ttiii:^ dim used as a box of weigi^ts for potentials, 


Anpr3Sj Eoal and Robert CRevalxer : A meter 
with compensated thermocouples for measuring the 
calories given out by a hot water central heating 
installation. Bernard Kwal and Jacques Solomon : 
A consequence of th© new non-linear electrodynamics. 
Jean Savornin : Tho theory of diffraction by a 
metallic screen with a rectilinejur <Kigo. MiCHBIi 
Denmaux and LAon G billet : A now band of nitric 
oxide. Yves Lb Grand : Two properties of sources 
of polarised light. Otakar Viktorin ; Tho emission 
of ultra-violet radiation in the Reboul effect. A 
description of exiwrimonts showing clearly that an 
ultra-violet radiation of a wave-length between 2800 
and 2000 A. aooompames the Reboul offoot, Balomon 
Rosbnblum : Tlie existence of tho aa line and the 
decomposition of tho magruitic spectrum t)f thorium C 
into two aeries. Jean Amiel : Contribution to the 
quantitative study of th© slow combustion of benzene 
and of some hydrocarbons : The I'esults are shown 
in curves, and a formula, admittedly empirical, is 
given which agrecss well with tho aiithor’a expori- 
monts. Henri Muraour and Albert Michel ■T-*^:rY : 
Metal spectra obtained by waves of shock. Mme. 
Marie IjIlisa P. Humpf : The oxistonco of chloroti- 
tanic acid, HgTiOh. The Raman spectrum. Hen^?: 
Freymann i Tho measurement of diuh^cirio con¬ 
stants for very short waves with the aid of a recording 
apparatus. The accuracy of tho apparatus dosoribod 
is of the order of 0*5 per cent. The results of its 
application to pyrrol and to some amines are given. 
Marcel Prettrb : The infliicnco of pressure, con¬ 
centration and temperature on the slow oxidation 
velocity and aptitude to spontaneous inflammation 
of mixtures of oxygen and normal pentane bolow 
300® 0. Raymond Quelkt : The chloro-alkylation 
of anisol ; the synthesis of vinylanisols. F. Blondel 
and J. Bonbon : Tho imingancse of the Siroua 
(South Morocco) region. L^kon AuFUkBE : The 
Oennig tStomonenaie of the National Museum of 
Natural History, Albert Robaux : The distribution 
of the Flysch in tlio subbotic along the Londa 
transversal (Andalusia). Arman i> Kenibr : The 
Armoricon chain and Varisque chain. Contribution 
to tho study of the inflections of bundles of folds. 
Claude Gaujabd : A giant bird in the Eocene 
deposits of Mont d’Or Lyonnais. Tho jwrtions found 
indicate a bird of the size of tho black cassowary of 
Australia. Paul Rouoebie : Tlie relation between 
tho solar activity and tho daily amplitude of the 
north-south telluric currents recorded at tho Ebro 
Observatory. Edmond Oillks : 1'hc ultra-violet 
absorption of cellophane and of pleuit tissues and 
organs. Ren]6 Salgues; Leaf cyanogenosis in 
Photinia. Henbu Colin and Mlle. ANDBiiE 
Chau DUN : The diastatic degradation of the inter¬ 
cellular cement. Mlles. Eudoxik Baohrach and 
Madeleine Simonbt : Diatoms and blue pigmenta¬ 
tion. Jacques Mawas : An undescribed epithelial 
organ, the infra-orbital paraganglion. Paul Bko- 
QUEBEL : Tho latent life of some Algos and lower 
animals at low temperatures and the conservation of 
life in tho universe. Mmk. AndrJ&e Dbilhon ; Some 
chemical and physicochemical constants of the 
internal medium of Oarcinus mwnas, Mmb. Paulette 
Chaix and Claude Fromaoeot : New experiments 
on th© action of sulphur derivatives on the fermonta- 
tion of glucose by propionic bacteria. ■ ThI^OPHILK 
Carn and JAOQxrES Houget ; The final deatmation 
of the gluoides in the muscle extracts of normal and 
diabetic dogs. Rathqnd Poisson ; Dermom^coid^e 
armoriacu9i a cutaneous parasite of Tnhtrm paltmim. 
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The structure of the zoospore. Ktiskka Skbqkht : 
The preparation of an active serum against scorpion 
poison. W. KoFAOztewsKi; The laotogelifioation of 
the seric proteins in cancer. 

Moscow 

Academy of Sciences (C.f?., 1. No. 1 ; 1936). F. 
OArnTMACKEB t Non-symmetrical nuclei of Kellogg. 
V. Kupradzb : Dispersion of electromagnetic waves 
in a non-homogeueous medium. I. I. Ibiamov and 
J. M. Tolbiaohkv : Colour of corundum. G. M. 
KovaXiEKKO : Kosistance of gaeecms mixtures to 
electric penetration. N. A, Shishakov : Anomalous 
structures of fine crystalline silica. K. S, Topchuev : 
Action of carbon disulphide on methyl-pyridonimmin. 
N. Tudorovskaja : Some peculiekrities in the varia¬ 
tions in the refraction index of glass at temperatures 
below 300° C. V. I. BoDYiocvaKij : Concerning 
traces of the Upper Volga stage in the west Siberian 
plains. G. C. Lakmmxbin : The sequence of the 
deposition of silicates from magma and their crystal 
grid energies. D. Kostoff : Studies on polyploid 
plants. (11) Amphidiploid TrUicum timopheevi, 
Zhuk. X Tnticum manocoocutrif L. M. L. Karp : 
Number and distribution of genes in the third 
chromosome of Drosophila mAanogasiet^ affecting 
the number of stemital bristles. N, P. Kaiaruohov 
and L. B. I^evinson : Effect of low temperature 
upon trypanosomt^ (Trypanosovux equip&rdwn) in 
mammals (see Nature, Oct. 5, 1036, p. 653). A. N. 
SvBTOVinov : A now herring from the Caspian 8ea, 
Caspiahsa caapia aalina subsp.n. 


Forthcombiig Events 

Mondzy, April 27 

Koyax Geoorapkioax Sooiaty, at 5.30.—Lieut. *00101161 
D. L. H. Lorimer e *Xife in Huoza** (dim)* 

Knoineers* Oerman Cmotv, at 6^—(at the Institution of 
Mechanical Engineera, Storey's Gate, Westminster, 
S.W.l).—^E. Kurtel-Euntoohemer ; “Pas Teohnisolie 
Museum in Wien'*. 

Tuesday^ April 28 

Koyax Sooubtv of Arts, at 4.30.— Sir Louis Souchou s 
“Mauritius'^. 

Institute of PATHonoov and Beseaboh, St. Mabv's 
HospiTAt, London, at 6.—Sir Joseph Barcrofb, F.B^S. i 
“The Genesis of Bespiratory Movements in the Foetal 
Sheep’*. 

Institution of Civn. Enqinbbas, at 6,—E. J. Buokton 
and H. J. Keroday : “Pemolition of Waterloo Bridge”. 

Friday^ May 1 

iNSTiTtmoN OF Eubgtbioax. Enotnxseus (Meter and 
Instrument Secxiok Mbetinos), at 7.—CUllord C. 
Paterson : “Uniformity as the (^uge of Quality”. 

BovAii iNSxrrunoN, at 9.—Major W. S, Tucker: 
“Direction Finding by Sound”. 


Official Ptiblications Received 

Great Britain and Ireland 


Roms 

Royal National Academy of the Lincei (Att% 22, 161- 
273) G. SOOR 21 A: Varieties of Veronese. L. 
PuooiAJm ; Electrie.al and magnetic inductivity in 
relation to the new electrical metrology. L. Puooi- 
ANTX: General considerations on magnetic moment 
and mc^etic poles, intensity of magnetisation and 
susceptibility, and on the corresponding measure¬ 
ments in a system with four fundamental units. 
G. A. Maqox and B. Finzi ; A question relating to 
electro-magnetic harmonic waves. G. Palozzi ; 
Projective linear element and projective applicability 
of new lattices of ordinary space. S. Ci^UBiNO : 
Series of powers of one variable in one algebra. T. 
Booaio : Some systems of differential equations. B. 
HosTtNSK'if'; Integration of linear substitutions. A. 
Tbrbaoini : Projective deformability of rectilinear 
oorigruences. G. Maructta : Observations on 
differential projective geometry. O. Aaoou: 
Asymptotic behaviour of integrals of linear differential 
equations of the second order. L, SoxA ; Translo- 
oirculatory current which attacks a bilatertd lamina 
(2). M. Pastom : Problem of Clebsch (2). Aj^lioation 
to coupled tensors. L. Alleorbtti : Measurements 
of anomalous dispersion of the first doublets of Sr+ 
and of Ba+. The ratio of the anomalous dispersion 
coefficients for the first doublet of the principal 

series of Sr-l' and of Ba+ has tho values 2«07 and 2*16, 
respectively, D. Ghibon : Borovanodates. Hie 
existence of two series of botovanadates 2Ue^O, 
V,Oj, 3BtO, and MenO, VtO„ ^ been shown. 
M. Fkebi : Anomalous action of nitrous acid on 
hydrazides of organic acids. The action of nitrous 
acid on the hydrazido of citraconio acid is described. 
L. P»3aaTri: Outcrop of pre-Triaasio gneiss near 
Aoqui. V. Puwrom; Protoomyces injsstana^ litoses 
and Vianna, and its relation to the genus Trkho* 
aporm (B^uend, 1890). 


RaMarohee pabUshed ftom the Warde and Labontotlw of tlM 
Lcmidoii Hoaploul durtiia 1935. 28 papen. Choodon : H. K. Xawti 
and Co., Ltd.) 7«. Od. net. (tfIS 

The Work of the HeterogeoAlty of Steel Insote Committee. Jolat 
Committee of the Iron and Steel Tnetltuto and the British Iron and 
Steel Federation reporting to the Iron And Steel IndwBtrlAl Rdtearon 
CouooU. Beltm a Review of the Work to date ^(mber ^ 1935) 
QompUed at the request of the Committee by Dr. W. H. HatAold. 
|Bp«et^^port Ko. 12.) lv-f-48. (London: Iron and S^ 

Report of the Rngby Sohool Naiunl History Boolety fbor the fear 
1935. I^. 62. (Bngby: Ueorge Over, Ltd.) 1273 

Sea-Flsn CommlnHoii fbr the United Kingdom. Second Repm; 
The WMte Fish Industry. (Cmd. 5180.) Fp. 118. (L^oa: KU. 
Stationery Office.) 2«. net. (273 

Other Countries 

OomeU Unlvendty : Agdoultural Experfanant Station. BttUethI 
387: SoUs of Orlmns Oomty. Kew York, In their relatton to Orotund 
Planting. By A. T. Sweet. Pp. 82. Bull^ 338: Ten-Year Report 
of Studfes In Child Develomnent and Parent Stduoatlon. By Rthei B. 
Waring. Pp. 39. Bulletin 339 ; BoU, Vlekl'Ci^, Paeture Md Veeotabl^ 
Crop Hanagement for Delawaro Ck>iinty, New York. PMrt 1; SoUs 
Md Pleld QfflM, by A. Oustaflion : Part 2: Pastures, by 1). B. 
Johns^e-Waflaoe; Part 8 : Vegetable Crops, by F. 0. Underwood; 
Part 4 : Soil and Soil-Type Descriptions, by 0. 8. Peaison, F. B. 
Howe and A. V. OnstalMW. Pp. SS. Xenuw 181: Intetoe^hur 
Humidity in relstlon to nre-BUght Susce^bUlty in Apple im Peer. 
By Luther Shaw. Pp. 40. Hem^ PriOM te OinoittzUt^ 

and New YoUk. By H. E, White. Pp. 42. (Itbaoa, N.Y.; Comell 
University.) fW 

Proceedings of the Amerioan Acadsfiny of Arts and Sdenoes. VoL 7, 
No. 7: CompresslbUities and meotiioal Reststanoe under Pmss^, 
with Special Reterence to IntenuetaUlo Compounds. By F. W. 
Bridgman,^ Pp. 285-318. 76 cents. VOI. 70,%. S: The Sps^ 
Votunie of Steam tn the Saturated and Superheated Condition totfimf 
with Bertved Values of the Bntbatey, Entropy. Heat Capaeity thd 
Jotde Thomson Coeffiotonts. Art 4: Steam Reeewoh Pte^^ 
By Frederick U. Kem Leig^n B. Smltti sod Harold T. (keryr m 
3i»*864. 1 dcdlar. VorTO. No. 9: i^npliiri^oridte m 
Mount Apo Region tn Mindanao. By dMnes T. Bruea. Pp. 8SM33. 
L50 doiMts. (Boston, Xam. : Ameiioan Academy or Arm «m 
Sdenees.) ^ (14 

Boootub of the Oeolqgioal Survey of Ind^ Vd. 70 : q^dnoueiMw 
Review of the JkinenuA^netton of Was fbr the Years imTte 
1933. By the ptreotor and 3enlor Offioeni of the ChmlogioaUmiffiF 
^^i^.^^. hr+M8^facgvi+7 plates. (Delhi ricanager^ttRl^ 

Indian Oep^ 'Cottdn Coi^ttee: Teohnrfloaiteal ^ "— 

Cotton Resell in thdia: being an AeoouM of lfie W 
the Indian OeaM Cotteo ConontUee Terimologleal _ 


tdoheat 
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British Ordnance Maps and their Revision 


O N May 28 of last year the Minister of 
Agriculture and Fisheries appointed a 
I>epartniontai Committee on the Ordnance Survey, 
with the following terms of reference: 

(a) to consider what measures are necessary to 
accelerate the revision of the Ordnance Survey 
Maps in order to bring them up-to-date and here¬ 
after to maintain them at a high level of accuracy, 
while providing for such other pubUo services as 
are undertaken by the Ordnance &irvey Depart¬ 
ment ; 

( 6 ) to consider what immediate steps are possible 
in the meantime to revise Ordnanoe Survey maps 
to the extent necessary for the purpose of town 
and country planning schemes; 

(c) to review the scales and styles of Ordnanoe 
Survey maps placed on sale to the public and to 
recommend whether any changes are desirable; and 
(rf) to review the conditions upon which the 
repr^uction of Ordnanoe Survey maps is per¬ 
mitted. 

Owing to the urgency of certain aspects of the 
inquiry, the Committee has issued an Interim 
Report* referrizig only to matters forming the 
subject of paragraphs {b) and (d). The Minister 
obnsiders these to be of pressing importance in 
view of the fact that many schemes under the 
Tovm and Country Hanning Act 1032, and other 
Acts, are held up because of the absence of up-to- 
date maps which local authorities are required to 
submit with their planning injects. 

Successive direotcKrrgenerala have i^peatedly 
pointed out, but without avail, the state of dis- 
repair into which the 26-in. plana haye been 
allowed to lapse; In the period of the Great War, 
this could not bo avoided, but sinoe the War it 
^1 been a wasteful policy to starve the 


Ordnanoe Survey, especially in view of the great 
changes which have taken place on the face of 
the country causing the maps to become rapidly 
out of date. It should have been a period of 
survey activity, instead of the reverse. Numbers 
of Acts, culminating in the Town and Country 
Planning Act of 1932, have been passed in recent 
years, none of which could be effectively put into 
ojieration without really up-to-date maps, yet the 
means to provide them has been consistently 
withheld. 

According to the Report, 1,400 plans, on the 
25-in. scale, require substantial revision before 
they can be submitted by local authorities with 
schemes requiring the sanction of the Ministry of 
Health ; while with the existing staff of the 
Survey not more than two hundred plans could 
be revised, according to Ordnanoe Survey standard, 
before the end of 1937. In order to meet this 
situation, the Committee recommends that an 
interim edition of the plans be prepared for the 
special purpose of town planning schemes, showing 
only sufficient detail to enable them to be used to 
iUuatrate such schemes. They would show new 
field boundaries, buildings and other physical 
features but omit new bench-marks, names of new 
roads and streets and the numbers and areas of 
*parc 5 ols* in which alterations have taken place 
sinoe the last edition. These omissionB would not 
impair the eventual completion of the plans 
according to Ordnance style. It is estimated that 
the time saved by adopting this method would be 
one year, and that the whole of the 1,400 plans 
could be revised by the existing staff suffioieutly 
for town planning purposes by December 81,1988. 

The above plan presupposes the oonoeutration 
of the whole of the present staff on the interim 
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plans^ which would have the effebt of 
delay and complicate the normal revieion still 
further”. The Committee therefore recommends 
”that there should be an immediate increase in the 
establishment of the Ordnance Survey, if the pro¬ 
duction of plans for town planning purposes is to 
be accelerated, and normal revision resumed and 
expedited at the eariiest possible moment”. By 
this means the Director-General considers the 
earliest date by which the immediate demands of 
the town planning authorities could be satisfied 
would be June 1938, although some plans would 
be available before the end of 1936. 

The Committee then goes on to consider the 
application of aerial photography as a means of 
accelerating map revision. It is satisfied that it 
is possible in this way to produce an accurate plan 
with sufficient detail for town planning purposes, 
as described above, and that the employment of 
air photography might lead to oonsiderablo 
acceleration in the output of maps. 

Mention is made of a recent experiment in this 
connexion, carried out by contractors for the 
Ordnance Survey, and to the fact that the photo¬ 
graphs failed to cover some portions of the area 
and that suffident overlap was not always provided 
to enable the photographs to be submitted to stereo¬ 
scopic examination. However, the results showed 
it is possible to produce from air photographs, 
without revision on the ground, a revised plan which 
would meet the requirements of town planning. 


We think that in re^nring to the gaps in th# 
work, and to the lack of neoessaiy oveHap in the 
photographs in the experiment in question, it 
should have been pointed out that these defects 
were largely due to the late date at which the 
oontraot was placed, whereby many exceUsnlt 
^photographic days’ were lost, and to the insistenoe 
on the employment of the auto-pilot, which has 
not yet reached a stage in development sufficient^ 
advanced to meet the exacting requirements of 
pliotpgraphio surveying; otherwise these faults 
could easily have been made good. We believe 
that if the next contract, recommended by the 
Committee, is given early enough in the season 
and is not hampered by restrictions, air photo¬ 
graphs will provide all the information necessary 
to produce the plans required in a much shorter 
time than by ground methods. 

The concluding xx>rtion of the Report deals with 
the conditions of reproduction of Ordnance Maps, 
which are Crown copyright, by the public. An 
appendix oontainB draft proposals on ihe subject. 

We await with interest the final report of the 
Committee, especially as to whether the measures 
it recommends will lead to the adoption of a 
single projection for the 25*in. map, the basis 
of all other scales, as explained in Natitbx: of 
February 1, 1936, p. 166. We note with surprise 
that this Committee, which has to deal with 
highly technical matters, does not contain a ain^ 
surveyor. 


Essays in the History of Science 


Osins 

Vol. 1: A Volume of Studies on the History of 
Mathematics and the History of Science. Presented 
to Prof. David Eugene Smith on hia 7dth Birthday 
(Jan. 21, 1936). Edited by (3eorge Sarton, with 
the cooperation of Prof. R. G. Archibald, Miss B. M. 
Frick, Dr. A. Pogo. Pp. 777. (Bruges: The Saint 
Catherine Press, Ltd., 1936.) 6 doilws (to members 
of the History of Science Society, 6 doUan). 

T his is the first volume of a new series intended 
to be supplementary to the well<knowh 
quarterly journal /sis, the organ of the History 
of Sdenoo Society and of the International 
Academy of the History of Science; the series 
is to contain the longer articileB, each volume eon* 
etituting a ^otal number, while /m will oontmne 
to be a qtuurteriy journal contedning the shwter 


arMoiee, reviews, notes and correspondence. The 
present large volume is, most appropriately,- 
dedicated to Prof. David Eugene Smith, of 
Columbia Umversity, New York, the veteren 
historian of mathematics and authOT of many 
other mathematical works. It is a pJeasore 
to see BO fitting and worthy a tribute paid to 
Prof. Smith on the occasion of his 8eveQty.sixth 
birthday. 

At the bq^inning of the volume, after the 
dedication by the editor to Prof. Smi^, ia a yei^ 
remarkable bibliography of his oritiaal, bie to^ eel 
and pedagogic writings. These oooaiat, fio^ of 
books, artioles and pamphlete, introduotioiis nhi| 
reviews of which Prof. Smitii is the auidiar 
items); eecpod^, of bocdn, artioles astd oomndilM* 
reports edited or translated W 
and' lad^y 
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fcnr wmdi acted aa editor or asaooiate-editor 
(dlismi: in all, indoding the “Encyclopaedia 
Britaondoa”, fourteenth edition, for which he 
acted M editor of die Departonent of Mathematics, 
hiteimlf oontributing eleven articles). There is 
added an account of Prof. Smith’s very rich 
library, presented by him to the Columbia 
University and consisting of printed books, 
manaecripts, portraits and autographs of mathe¬ 
maticians, medals and medallions, and mathe¬ 
matical and astronmnical instruments ; it com¬ 
prises some twenty thousand items in all, coUeoted 
during more than forty years. To mention only 
one detail: the printed books comprise more than 
fifty “Euclids” printed before 1800, and among 
them are the first printed edition of the "Elements” 
(Erhard Batdolt, Venice, 1482), the Pacioli edition 
of 1609, the Peletarius translation of 1667 and, 
naturally, the first English edition (the translatioii 
by Billingsley, 1670). 

The rest of the volume contains thirty-five 
articles in different lajiguages, English, French, 
German, Italian and Spanish. The first article, 
by R. C. Archibald, gives thirty hitherto unpub¬ 
lished letters of James Joseph Sylvester, preened 
by a “curriculum” of his life, with dates of main 
incidents, details of pubUcations relating to his 
life and works, particulars which have not so far 
been adequately treated, and finally an account 
of his poetry. To the letters are added notes 
oontainjjig all necessary information about persons 
or incidents referred to in the letters. Under the 
heading of Sylvester’s poetry there is a full account 
of his book “The Laws of Verse . . . exemplified 
in Metrical Translations”, 1870, and there are 
references to and dtationa from the poems. Among 
the titles may be mentioned “Rosalind”, “Spring’s 
Debut”, “Sonnet to a high soprano accompany¬ 
ing herself on the piano”, “Sonnet on being 
aroused out of an algebraical reverie by a lady”, 
“Sonnet to a missing member of a family group 
of terms in an algelmioal formula”. - 

Of the other articles only a few can be men¬ 
tioned here. Ettore Bartedotti gives in “L’algebra 
nella storia della soienKa” an outline (as good as 
could be expected in fisrty-seven pages) of the 
history of the snbjeot from its beginnings, including 
the geomettioal algebra of the Qreeks, Muhammad 
ibn Mfist and Diophantus, down to l^mbelli, but 
finkhing vitfa more detailed nooounts of algebra 
in knoienfi %ypt. and Babylonian algebra. This 
is foUoired by a y«ry interesting paper of Julian L. 
Cotdidge On “The Origin of Analytic Geometry”, 
kt a 'ptijper on MUhanunad ibn Mfisft, S. Oandz 
^OKtei^'Hiat he owed notinng to the Cheeks, 
tiite ^ IgeoBtobty sboira no traces of the infloenoe 
of pracftioally''lifted* 
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Middot**, compiled about a.x>. 150, and that the 
source of his algebra was a native, Synao^PersiaUg 
tradition going back to the Babylonians. 

Benjamin Ginzburg writes on the *‘Soieiiti£k> 
Value of the Copemican Induction**. Astronoin^ 
is further represented by (1) S. A. lonides (>n 
*‘Ca 0 sar *8 Astronomy’* (a manual of astronomy 
written by Peter Apian, Ingolstadt, 1540), so called 
because it was dedicated to “the CfiBsars”, Emperor 
Charles V of Rome and his brother, King Ferdinand 
of Spain; (2) “Thomas Digges a^ Modem 

Astronomy", by F, R. Johnson; (3) J. MillAa 
on a forgotten astronomical tract by Juan 
Hispanus (twelfth century); (4) an article by 
Ernst Zinner on “Die Tafeln von Toledo (Tabulae 
Toletanae)". P. P. Wiener writes on “The Tradition 
behind Galileo’s Methodology", J, A. Vollgraaf on 
“SnelliuB* Notes on the Reflection and Refraction 
of Rays", Helen M. Walker on an unpublished 
hydraulic experiment by Roberval, Frederick 
H. Setman on “Samuel Morey, a Pioneer of 
Science in America" (1762—1843), L, G. Simon 
on “Short Stories in Colonial Geometry", being 
the story of geometry teaching at Harvard College, 
Yale College, Columbia College and the University 
of Pennsylvania in the seventeenth and eighteenth 
centuries, and J. Pelseneer contributes “une lettre 
in6dite de Newton k Pepya", dated December 23, 
1693, on a question in probabilities. 

The historian of mathematics will no doubt turn 
with the greatest interest to the following: 
(1) Louis C. Karpinski on the first printed arith¬ 
metic of Spain, 1482 ; (2) Prof. Gino Loria on 
Chasles and the theory of conic sections ; (3) a 
long article of forty pages by the editor, G. Sarton, 
on Montucla, the historian of mathematics (1725- 
99), his life and works, with portrait and facsimiles ; 
(4) J. Tnjpfke on Archim^es* construction of a 
regular heptagon in a circle ; (5) Quido Vetter, 
“Math^matiques Babyloniennes” ; (6) Kurt Vogel, 
“Bemerkungen zu den quadratischen Qleiohungen 
der babylonisohen Mathematik**. Tropfke’s x>ap6r 
(4) gives a reproduction of a translation by ThAbit 
from the Greek of a treatise which contains a 
number of interesting propositions relating to the 
triangle and, at the end, the construction of a 
regular heptagon in a circle ; Th&bit expressly 
describes the work as a book of Archimedes, This 
particular translation by Th&bit was discovered in 
1926 by C. Schoy, who died in the same year. The 
subject of Tropfke’s article is therefore no longer 
new (the construction of the regular heptagon was 
given in “A Manual of Greek MatheUiatioa’*, 1931)^ 
but it is convenient to have the whole of the 
treatise reparoduced together. 

K. Vogd’s paper (6) is interestix^ beoauae it 
reprcAents a pcflnt of yiew dif^nt firohi 

that of Nengebauer and haW discussed 
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the Bolutions of quadratic equations in Babylonian 
oimeifonn texts of 2000 B.o. or thereabouts. These 
solutions refer to no rule of solution whatever; 
they only give the working, and this is consistent 
with the view of Nougebauer that they correspond 
to making the necessary substitution of the con¬ 
crete numbers of the question for the algebraical 
symbols in our formula for the value of ar. Vogel 
points out that the equations solved are generally 
simultaneous equations in x and y (called ‘length* 
and ‘breadth* in the texts) from which x and y 
are found. The solutions oorresxwnd to the two 
roots of a single equation in one unknown to which 
tliey can be reduced, but the working is also 
consistent with the view that the Babylonians had 
not carried the theory of the quadratic equation 
up to the form which it takes in our algebras, 


URE to Ji, im 

but wure still at a stage rather more olement»ry» 
corresponding to the solutions in Biophantus^ and 
that they bad not yet reached the full knowledge of 
the double solution of a single quadratic according 
to the sign taken with the radical. On the atber 
hand, the Babylonians knew how to manipulate 
equations, and they would freely take the oppor¬ 
tunity of making a change in a particular variable 
in order to reduce the equations to what was with 
them the normal form. 

Lastly, we would refer to the article by U. G. 
Mitchell and Mary Strain on ‘The Number e**, 
distinguishing the stages in its history—the first 
approximations to its value, the definite recognition 
of its existence, and finally the proofs of its 
irrationality (Fourier, 1815) and transoendcuce 
(Hermite, i873). T. L, H. 


The Eskimos : their Past and Future 


The Eskimos 

By Dr. Kaj Birket-Smith. Translated from the 
Danish by W. E. Calvert; the translation revised 
by Prof. C. DaryU Forde. Pp. xiv -f 250 -f32 plates. 
(London : Methuen and Co., Ltd., 1936.) 15s. net. 

A mong primitive peoples a unique interest 
attaches to the Eskimos, because of the 
severity of the conditions under which they have 
survived and developed their culture. Unlike the 
shivering Tierra del Fuegans, they have continued 
to achieve the maximum of cheerful comfort in 
the most inhospitable of climates. Even the white 
man, when ho explores their country, must adopt 
their snow huts, dog sledges, and if he is wise, the 
essentials of their food and clothing. 

No other humAn race is so thoroughly adapted 
to the conditions under which it lives. Negroes 
from tlie tropics can live and multiply in a cool 
temperate climate, but to the Eskimo even the 
latitude of Great Slave Lake is much farther south 
than he cares to travel, and there is some evidence 
that he is physiologically adjusted against even a 
moderately warm temperature. This argues a long 
sojourn under arctic conditions, and favours the 
view of Boyd Dawkins and others that the Eskimo 
ice culture may really be a survival from Upper 
Palflsolithic glacial times in Europe. 

*1710 author of this charmingly written volupi© 
has had ample contact with the Eskimos, After 
two expeditions to Greenland, he joined Ras- 
muBson’s Thule Expedition in 1921 and sleilged 
across the Arctic to Bering Strait, living an 
Bskimo^s life fo:ir two years and making a speoiali 
itudy of the inland Caribou Eskimos west of 


Hudson Bay. His book, while in no way lacking 
in scientific accuracy, is written simply and can 
he understood by anybody. It is no mere narrative 
of his own experiences, but a mature and phiIo-> 
sophical account by one who is familiar with every 
aspect of these fascinating people, from personi^ 
contact and from a full knowledge of everything 
that has been written oonoeming them. A well- 
selected bibliography and an index add to its vidue. 

Considering that the Eskimo tribes stretching 
along thousands of miles of coast-line from Eastern 
Greenland to Alaska number probably less than 
30,000, they have received a quit© disproportionate 
share of attention from anthropologist© and others^ 
This can be accounted for partly by the conditions of 
their life and partly by their temperament, which 
is lively and self-rdiant, whereas the Amerindian 
is apt to be silent and morose, easily becoming de¬ 
pendent on the white man. The Louoheux Indians, 
however, on the Arctic Circle In the Maokenaie 
River basin, have a vivacious temperament like the 
Eskimos a little farther north, and it becomes an 
interesting question whether this temperament is 
a reaction to the arctic conditions or is derived 
from crossing with their Eskimo neighbours. 

Birket-Smith*s book is divided into ten chapters. 
The first deals with the country and its histcay, 
especially as regards Greenland, where the 

made contact with the “Skraelings** in the 
tenth oenttiry. Eskimos extended from the 
Labrador coast into the Gulf of St. Lawrence he 
late as the seventeenth century, and these p^le 
obtained their oil Imxips from a soapstcm^ 
in western Newibnadland. p^pfer U k a 
of the physical eh^c^ni arid 
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of tha fiskimoaf vith a brief refiurenoe to their 
blood groupe. A short chapter on the gaooral 
featiires of the kaguago and its possible relation- 
sbips shows how mooh remains to be done by the 
oomparative philologist. Two chapters are devoted 
to the struggle for food, which is derived mainly 
bam the reindeer in summer and the seal in winter 
and springt although fish, walrus, whales, birds and 
eveipL berries may on occasion supply their quota. 
Under the title **Fightmg the Gold” the Eskimo 
clothing and housing are described, the latter 
including not only the winter igloo but also earth 
lodges supported by whale bones, as well as stone 
houses, some of which are prehistorio, and summer 
tents of reindeer skin. 

“The Community’' and “The View of Life" are 
chapters outlining the Eskimos’ social and mental 
outlook. We learn something of their myths and 
siiamanism, and their songs and dances when only 
the Northern Lights relieve the long darkness. 
Communism pt^rhaps reaches its extreme form here 
under conditions in which the margin of safety is 
always narrow and a surfeit of the village from a 
successful soul hunt may be followed by a blizzard 
in which starvation stares at the hunters for a 
week. Homicide and infanticide are not uncommon. 

The most serious chapter for the anthropologist 
is that on the origin and development of the 
Eskimo culture. The author accepts as a working 
hypothesis Steensby’s theory that Eskimo culture 
originated between Hudson Bay and Coronation 
Gulf, spreading thence east and west, to reach its 
climax through whale hunting from kayaks in the 
subarctic regions of Greenland and Alaska. The 
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author postulates not only Palseo- and Neo-Eskimo 
layers of culture, but also a third, more recent, 
t 3 rpe derived from an eruption northwards of the 
(^ibou Eskimos, whom he regards as a remnant 
of the original Proto-Eskimo people remaining 
the tundra away firom the sea and rel 3 dng mainly 
on the caribou herds for their sustenance. The 
arctic and Palaeolithio peoples of Europe and Asia 
as well as America are involved in this diBcussion, 
but no finality can yet be reached in these complex 
problems. 

In a final chapter the present condition of the 
Eskimos is considered, and especially the serious 
effects of contact with whites, hlskimos in the 
Mackenzie delta have their fishing s(;hooners with 
petrol engines and may even possess gramophone 
records and radio sets. Many of them are now of 
mixed blood. In the whole Canadian area the 
Mounted Police and the Hudsou's Bay C^ompany 
trading posts now reach even the most isolated 
tribes, trapping for furs has become an important 
occupation and the rifle has brought a serious 
lessening of game. It is hoped that the latter will 
be partly overcome by the recent introduction of 
reindeer, to multiply as they have already done 
with great success in Alaska under the rule of the 
United States. The Eskimos will thus bo changed 
from nomadic hunters to pastoralists. The ad^ 
vantages and disadvantages of a trade monopoly 
under the Danish Government in Greenland are 
pointed out, as well as the dangers through which 
these hardy people, the Eskimos, have yet to pass 
before they can be regarded as safe from extinction. 

R. Ruogles Gates. 


Warp and Woof in the Theory of Functions 


An Introduction to the Theory of Functions 
of a Complex Variable 
By Prof. E. T. Copaon. Pp. viii+448. (Oxford: 
Clarendon PTobb ; London: Oxford Unireraity 
Preas, 1985.) 25«. net. 

QTEADILY tile regions of mathematios of which 
^ we can be ignorant without shame increase in 
number and extent. With their own researches 
talcing them further and further from common 
ground, what need the analyst know of central 
differences, the statistician of the correspondence 
printiple, the geometer of ideals ! But common 
grotmd remains, though without precise bQundariea, 
ai)4. aertsilnly we must all be familiar in some 
I»Mtioal sense with the eknneats of function 
hnuw sometfainU of the most important 


At the beginuing of the century, these require^ 
ments were distinct. To the theory of functions 
belonged general processes and comprehensive 
ideas ; properties of algebraic functions and of 
doubly periodic functions were included, as 
theorems on integral functions are in<jluded to-day, 
but individual functions were studied in special 
treatises or special courses of lectures. It was 
Whittaker who brought the strands together, 
combining in one brilliant treatise the analytical 
foundations and somewhat more than the general 
reader needed to know of the principal transcen¬ 
dental functions. In succeeding editions under 
dual control, with the foundatiomi strengthened 
and extended and with the number of individual 
functions increased, *'MQdem Analysis’' has be* 
come more and more valuable to the analyst, but 
it has long oMsad to be everybody's boi^» and 
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difficult {mblems of scope find ataudacd give 
inteireiat to any tre^ttise that daimB to be intro- 
duotory* Gone are the days when we could suppose 
that our eyes do the work of our minds, and that 
somehow we can establish mathematical proper¬ 
ties of a ^contour’ without giving a mathematioal 
meaoning to the word ; nevertheleas, the ultimate 
analysis of Cauchy’s theorem is a spedalist’s job. 
If few of US need Mathieu’s functions, still fewer 
can do without Jacobi’s. 

Prof. Copson’s opening pages do not inspire 
confidence. His book will never have a reiser 
who has not leamt already the nature of the com¬ 
plex variable, and as Peano realised, the definition 
as a two-by-two matrix, in which the elements are 
not independent, needs defence. If it is the matrix 
that is presented as fundamental, the arbitrary 
restriction to a peculiar form seems the strangest 
basis for an algebra ; the commutative law is an 
accident, unless the form of the matrix is deduced 
from it. That it is not the definition that matters, 
but the laws of combinations, is said plainly, but 
this is not an adequate excuse for a change which 
superficially has nothing in its favour. 

After the unfortunate short first chapter, it is 
a {Measure to find an account of the first principles 
of the theory of functions that can be recommended 
enthusiastically. This part of the book is definitely 
the best introduction that the English reader has 
to the subject as it is now studied. The discussion 
of Cauchy’s theorem is specially praiseworthy. 
For a polygonal contour, the arguments are of a 
kind which recurs perpetually in analysis; their 
careful application is part of our education, and 
the proof is in detail. For the extension to a 
curved boundary, the difficulty is stated and we 
are referred elsewhere for the investigation. Per¬ 
haps it would have been reasonable to attempt 
the extension to a contour formed of a finite 
number of straight segments and circular arcs; 
the relevant topological questions can be answered 
eaaUy for such a contour, and most, if not all, of 
the contours used later in the book are of this kind. 

The application of residues to the evaluation of 
integrals, fascinating to every generation of 
students, is a backwater which we are not allowed 
to mistake for the main stream. There is a 
chapter on integral functions, and then one on 
conformal representation which is in one respect 
the least satisfying in the book, since there 
only is there no indication of the nature of the 
mathematical proof of the underlying general 
theorem which is enunciated; however, at this 
stage it is the illustrations that are signifioant, 
and the construction of these does not depend on 
the unproved general theorem. The aoooimts of 
special functions, the gamma and hypeigeometrio 
fimctiona, L^endre and Bessel fenctiona, 


effi^o funoticmsy are exbdlenk in range and treat¬ 
ment ; most welcome is Idm intioduotion of' l^e 
Jacobian functions as the functions which* having 
two simple poles, call as naturally for investigation 
as the Weterstrasrian function. The last copter 
is on modular functiomi, and the book doses 
the classical i»oof of Picard’s theorem and Cara- 
th4odory’s proof of Landau’s aUied result. 

The arrangement of material needs explanation. 
The maximum modulus principle and Hadamard’s 
three-oirdes theorem come into the chapter on 
integral functions ; the idea of an asymptotic 
expansion is encountered as it wore incidentally 
in the chapter on the gamma function, saddle- 
point integration in the chapter on Bessel func¬ 
tions ; the linear differential equation is studied 
in the chapter on the hypergeometrio function. On 
the other hand, the chapter on conformal repre¬ 
sentation indudes an attempt to make the 
Sohwarx-Cfhristofiel reiuesentation of a rectangle 
on a half-plane intelligible before elliptic functions 
have been introduced. It is not that the author is 
at fault. In “Modem Analysis” the warp of 
general theory is displayed before it is crossed 
by the woof of applications ; experience seems to 
show that this can not be done on the scale of an 
Introductory treatise. 

We axe indebted to Prof. Copson for a book that 
is suitable for a very large number of students, 
and that has the rare merit of maintaining for the 
majority the standaxds tihat are demanded for the 
minority. An uncomfortable doubt persists that 
the book will seem to the learner to be an intro¬ 
duction only to the spedal functions, not to any 
general theory. He will see the power of a few 
processes of analysis ; he will not catch a glimpse 
of regions where analytioal processes are of sub¬ 
ordinate importance. This may be because, 

dazzled by Whittaker’s sucoeas, we have some¬ 
times failed to perceive what it was that he really 
did. The strands which compose the warp of 
“Modem Analysis” are by no means all ih» stills 
of the theory of functions; there ore other strands, 
the background of designs with which the ordinary 
transcendental functions have little to do. It was 
no part of Whittaker’s purpose to display the^ 
strands, nor was the titfe of his book mis¬ 
leading, but it is in a very namvw sense that a 
book which igzbores them is an introduction to the 
theory of fui^ions. 

This is not a mere quibble about titles. An 
introduotion has not the same right as an advanced 
treatise to be eelactive and to present a snl^ect 
in the lig^t only of ocmtemporaxy activity id 
research. If we may maintain our 
introduction should serve not only thw 
wiU soon be ^vets, but also thofe who 
ambition A 
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d^diga is no less beautiful because Sat the moment 
the weayers are busy elsewhere. More easily 
could we maintam tlukt beauty^ complete and 
imperudmble, has onoe and again been achieved. 
But if beauty that has been perfectly achieved is 
for that reason never again to be enjoyed, then 
indeed even in mathematics little is safe from the 
devouring jaws of greedy time. E. H. N. 


(1) Metallurgical Abstracts (General and Non- 
Ferrous) 

Vol. 1 (New Scries). Bdited by G. Shaw Scott. Pp. 
vi 4-780. (London: Institute of Metals, 1935.) With 
Vols. 54 and 66 of the 'Joumal*, £4 net. 

( 2 ) The Journal of the Institute of Metals 

Vol. 66. 3064-31 plates. Vol. 67. Pp. 3114-23 

plates. Edited by O. Shaw Scott. (London : Institute 
of Metals, 1936, 1936.) 31s. 6d. net each. 

(1 ) Tub pn^ent volume of motaUurgioal abstracts 
constitute the first of a new serioB, to be published 
annually as an entirely separato work with its own 
index. This replaces the oorlior system of binding 
abstracts as a part of the Journal series, with an 
index covering both abstracts and the Institute’s 
own publioations. Soma measure of discrimination 
has been introduced into this volume, in the form of 
symbols denoting papers describing the results of 
original research and those giving a critical review of 
a particular subject. The wide rango of motaUurgioal 
literature has been covered in the usual oompro- 
hensive manner, but we again have to deplore the 
absence of a list of the journals abstracted. 

(2) IVelve papers presented at the annual 
general meeting of the Institute ore included in 
vol. 66 of the Jemmof, together with Prof. W. L. 
Bragg’s May Lecture on ’’Atomic Arrangement in 
Metals and AUoys”, in which he dealt with charaO' 
teristio phase pattonis in alloys and changes in 
oriontatiem brought about by variations in tem¬ 
perature, The papers include the concluding part of 
a research on unaoundneas in aluminium alloy sand 
castings, a paper dealing with the mcohanioal pro¬ 
perties of wrou^t magnesium alloys, and a valuable 
study of type metal aUoys. (Jorrosion and corrosion- 
fatigue are represented, vdule other papers deal with 
the constitution of cadmium-silver and oadmium-tin 
alloys, 

Vol, 57 comprises the papers presented at the 
autumn zneeting of the b^titute in Newcastle, 
when the Autumn Lecture was delivered by 
Dr, H. W. I^ownsdon, on “Metal Melting—its Effect 
on Quidity“, A particularly valuable paper in this 
vpluma is that by Dr, Maurice Cook, dealing with 
metel losses in melting brass and other copper 
alloys. Other ooutributions include the ffrst port of 
a research on the mt^y^ation of age^hardening and 
oree{)* a Sim4y of the {sroporties of some special 
papen dealing with the oorrosion 
and ctf iCiegnedum 


An Introduction to the Study of Physical Metallurgy 
By Dr. Walter Rosenhain, Revised and partly re¬ 
written by Dr. John L. Haughton. Third edition. 
Pp. xvi4-3684-36 plates, (London: Constable and 
Co., Ltd., 1935.) 20s. not. ^ 

Thb metliod adopted in the preparation of the 
present edition by Dr. Haughton has consisted in 
the retention of as much as possible of the character 
of previous editions. The earlier and more elemonteuy 
part of the book required only slight modiffcation. 
The chapter on the thermal study of metals and 
alloys, on the other hand, hew been re-written; more 
attention has l>6en given to ternary diagrams, and 
all the binary diagrams have been brought up to 
date. There has also been ineorporatcxl a section on 
the application of the methods of X-ray analysis, 
contributed by Mr. G. D. Preston. But the latter 
half of the book, deeding with mechanical testing, 
plastic deformation, thermal and mechanical troat- 
mont and defects and failures in metals, has been 
left very much Rosenhain Erst compiled it in 1014. 
Very little attention has been given to modem work, 
while thf) amorphous metal concept has been retained 
in all its cumbrous details and assumptions. 

The Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland: 
with a Record of Fublioatious issued during Session 
1934-1936. Compiled from Official Sources. Fifty- 
second Annual Issue. Pp. vii + 169. (London: 
Charles Griffin and Co„ Ltd., 1936.) 10s. 

This invaluable reference book lias similar format 
and contents to those of previous issues. The number 
of societies has again incraosod during the post year, 
and these are arranged in fourteen sections according 
to the subject of their interests. Under each society is 
given its postal address, etc., list of officers, mern^r- 
ship, time and place of meetings, publications and 
any other important information. All necessary 
details have been obtained from the officials of the 
societies and institutions concerned, and this makes 
the volume aU the more authoritative and reliable. No 
university, research or technical library can afford to 
dispense with this compilation of useful information. 

A Manual of Practical Anatomy: 
a Guide to the Dissection of the Human Body. By 
Prof. Thomas Walmaley. Second edition. In 3 Parts. 
Part 1 : The Upper and Lower Limbs. Pp, viii4-876. 
(London, Now York and Toronto : Longmans, Green 
and Cki., Ltd., 1934.) 12s. 6d. net. 

Thb second edition of this manual of dissection main¬ 
tains the standard of brevity combined with clarity 
which was the eBsentioi feature of the first edition by 
the distinguished profesosor of anatomy in the Queen’s 
University of Belfast. The book has been slightly 
enlarged by the addition of some exercises in 
making of measurements which are in olinioai 
practice, and by the growth of the sections dealing 
with surface markings in the living subject. 

The illustrations are as simple os is oompaUble 
with accuracy, and the radiographs ore chosen with 
extreme oeue. " 
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Sensitising Dyes and their Use in Scientific Photography* 

By Dn C* E. K. Mees 


O NE of the problems to be encountered in the 
eaxly days of phot/ography was that photo¬ 
graphic materials were not sensitive to the spectrum 
in the same way that the eye is. Whereas the 
normal eye is sensitive to the colours of the 
spectrum from violet through blue, green, yellow 
and orange to red, the early photographic plates 
wore sensitive only to the ultra-violet, violet and 
blue. 

In 1873, H. Vogel, of Berlin, found that some 
collodion dry platos possessed sensitivity in the 
green portion of the spectrum, and he traced this 
green sensitivity to the presence in the emulsion 
of a yellow-red dye. Vogel got similar effects with 
other dyes which, on this account, werti later called 
sensitising dyes or sensitisers, and he came to the 
conclusion that when a dye acted as a sensitiser 
in this way, the region of the spectrum for which 
it was effective corresponded approximately to the 
absorption band of the dye. Thus a dye which 
absorbed green light would render a photographic 
plate sensitive tor green. This fundamental relation¬ 
ship underlies all work on sensitising, and it is 
worthy of afcfmtion that Vogel grasped this truth 
immediately in spite of the fact that his emulsions 
were very slow, his dyes probably impure and, at 
best, weak sensitisers, and his apparatus primitive. 

Vogel recognised that the dyes which acted as 
sensitisers for silver bromide must not merely stain 
the collodion or gelatine in which the silver 
bromide was imbedded but must also actually be 
ad8orl)ed on to the surface of the silver bromide 
pirticles. Thus the energy which they absorbed 
could be transmitted in some way to the silver 
bromide. Vogors results were at firat subjected to 
a great deal of adverse criticism, and even ridicule, 
many other workers being unable to confirm his 
results. But Becquerel in 1874, and then Water- 
house in 1875, were able to support his discovery. 
The first sensitising dye to attain any general 
use was eosin, which sensitises collodion emulsion 
strongly for the yellow-green. After the intro¬ 
duction of gelatine dry plates, J. M. Eder suggested 
the use of er 3 rthTOsin in the place of eosin, and 
this was generally adopted for the production of 
the so-called ‘orthochromatio’ plates, and was 
almost the only dye used in commercial manu¬ 
facture before 1906. 

Shortly after the beginning of this century, 
attention was directed to the dyes belonging to 
*Pi‘l(Uy E)v«nloa DlMouise delivered «t tlu Roya! Instltation 

tm JaxiuAiy ai. 


the 'cyanine* group. In 1856, a dye known as 
‘cyanine* had been made by Williams from impure 
quinoline, but although it had a beautiful blue 
colour, it was very fugitive to light. Williams’s 
cyanine had been used by Vogel in his early experi¬ 
ments and was considered a useful sensitiser for 
the orange-rod, but it caused fog and spotty 
patches on the plates. 

In 1883, another dye made from quinoline and 
related to cyanine was discovered, and in 1902 
this dye, known as ‘ethyl rod*, was tested by 
Mietlie and Traube for sensitising power, and was 
found to give good green sensitivity withotit the 
tendency to fog characteristic of cyanine. Ethyl 
red belongs to a group of dyes known as the 
isocyanines, which are synthesised by the treat¬ 
ment of a mixture of quinaldine and qtiinoline 
quaternary salts with an alkali. 

At the time that Miethe and Traube described 
the sensitising power of the simple isocyanine, 
ethyl rod, E. Kdnig of the Hoechst Works of 
Meister, Lucius and Bruning, was synthesising a 
number of wo-oyanines, which were placed on the 
market under trade names, such as Pinachrome, 
Orthochrome T, Pinaverdol, etc., these being made 
from substituted quinolines and quinaldines, and 
by 1904 it was clear that the cyanine dyes of the 
new type were much more suitable for use in 
photographic sensitising, especially for the yellow- 
green and orange, than any dyes previously known. 

In 1904 Homolka, one of Ktinig’s colleagues, 
carried out the reaction used in the preparation 
of an isocyanine but witli the addition of formalde¬ 
hyde, and in the place of a red isocyanine he 
obtained a blue dye of which the structure was 
not elucidated at the time, but which proved to 
be a powerful sensitiser for the red, and was 
placed on the market under the name of Pina- 
cyanol. It was later found that the quinoline 
nucleus does not form i)art of the dye molecule, 
and pinat^anoi is at present made from the 
quinaldine salts using a compound such as iodoform 
or orthoformio ester, to supply the additional 
methino group. 

Soon after the discovery of pinaoyanol, the little 
firm of Wratten and Wainwright in Oroydem 
applied the new dyes, especially pinachrome and 
phmoyanol, to the preparation of oommeroial 
plates, and in 19Q6 made plates containing both 
pinachrome and pinaoyanol, vdliOh were placed 
on the market ui^der the nanm 
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Fto<^oraatio’ plates. These were the first pan- 
chromatie plates to be made on a oommeroial 
soale with the new type of dyes, and following the 
intt*oduotion of the plates and of a series of light 
filters adapted for use with them, the whole art 
of the photography of ooloured objects developed 
rapidly as a practical oommeroial process. 

The cyanine dyes are derived from organic bases 
containing nitrogen. Bases of tliis kind add on 
two atoms or groups to form quaternary salts. 
Thus quinoline adds on ethyl iodide and forms 
quinoline eihiodide. The bases from which the 
first cyanine dyes were derived were quinoline and 
quinaldino, in which the hydrogen attached to the 
carbon atom of quinoline next to the nitrogen has 
been replaced by a methyl group. 

Our present knowledge of the structure of the 
cyanine dyes is duo very largely to the work of 
Dr. W. H. Mills and his students at Cambridge, 
and of especial importance was the paper that be 
published with Dr. F. M. Hamer in 1920, on the 
structure of pinacyanol. 



.CH CM 

'^CH 



Viuacsyuiol ethlocUde. 


It will be seen that the two nitrogen atoms in 
the quinoline nuclei are connected by a chain of 
five carbon atoms with alternate double and 
single bonds between them. A system of this kind 
is known as a conjugate chain and is characteristic 
of the cyanine dye series. 

Since the dyes in wliich one CH group derived 
from the base itself united the two nucjlei are called 
cyanines, Mills and Pope called the dyes with 
three CH’s in the chain oarbocyanines, because it 
was necessary to supply one additional carbon 
atom. Later, Heilbron and his students at Liver¬ 
pool made dyes with five OH's in the chain, and 
riiese he called diewbooyanines. Very important 
dyes have been made containing seven CH’s 
v^ioh are known as tricarbooyanines, while, as 
will be seen later, tetra- and pontaoarbooyanines 
have been prepared with chains having nine aiwl 
eleven CH*8 respectively. 

It will be realised that there must be an enormous 
number of cyanine dyes, because we not only have 
the possibility of varying the number of CH*s in 
the chain, but also we can substitute a hydrogen 
in the chain by another group, and we can prepare 
dyes &om a great many different organic bases 
Qontahung nitrogen, 

More than years ago, Hofmann made a 
violet solt of Lmethyl 


benzthiazole, and Hofmann’s dye was shown by 
Mills to be a thiacarbocyanine, the exact analogue 
of pinacyanol. 



ThUioacbocyanlno. 


A very large number of dyes has now been made* 
from substituted benzthiazoles, and many of these 
are excellent sensitisers. 

The development of these new carbooyanineS' 
has during the last few years been of the greatest 
value for practical photography. The new dyes 
from the thiazole bases are far better sensitisers 
than pinacyanol and the other dyes derived firom 
quinoline, and by making use of them now pan¬ 
chromatic materials have been prepared which are 
generally known as ^super-sensitive’ or ‘hyper¬ 
sensitive’ materials. 

The great value of these new sensitisers is that 
they do not lower the general sensitivity of the 
emulsion, and that they show no tendency to fog, 
emulsions sensitised with them often being even 
less prone to fog than the uusensitised emulsions. 
As a result, the effective sensitivity of the new 
pancliromatic matc^rials is greater than that of the 
same emulsions unsensitised, and this is particu¬ 
larly true when the emulsion is of very fine grain 
and is consequently slow before sensitising, and 
where the exposures are made to a light source 
rich in the red and green rays of the spectrum. 
Just at the time that the new sensitisers became 
available, the motion picture industry adopted 
the use of filament lamps for the greater part of 
studio lighting in place of the arc lamps used 
previously. The filament lamps are more con¬ 
venient in operation because they need much less 
attention and they have the advantage of being 
entirely silent, which was necessary when sound- 
recording was added to the studio problems. But, 
nevertheless, it is doubtful whether the filament 
lamps could have been used had it not been for 
the great increase in the sensitivity to yellow light 
which was available from the application of the 
new sensitisers. The very great change which has 
occurred in the methods used in the making of 
motion pictures is, therefore, directly traceable to 
the scientific work on the structure of the cyanine 
dyes which 1 have been discussing. In the same 
way, the use of panchromatic materials, and 
especially of panchromatic materials of exception¬ 
ally fine grain, stimulated the use of miniature 
cameras, and notably the use of those mmiature 
cameras for photography indoors by artifloial 
which is often referred to as the use of tiie ‘candid 
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camera^ perhaps beoaiuse the resiilts are some^ 
times more candid than pleasing. 

The introduction of the new panohromatio 
materials, therefore, marks a real event in the 
history of photography, and I think that it is 
probable that the years 1928-30 may be regarded 
as beginning a new period in photography dating 
from the introduction of panohromatio materials 
into everyday use as distinguished from their 
previous employment for the specific photography 
of coloured objects. For the scientific applications 
of photography, however, the increase of sensi¬ 
tivity obtained in the viMble spectrum, while of 
value, was less significant. The effective sensitive¬ 
ness of the new panchromatic materials, as com¬ 
pared with those available previously, may be 
three or four times, and this is of the greatest 
importance in motion picture work ; but it is not 
sufficient to make any great change in the practice 
of astronomical or speotrosoopic photography. A 
much more important matter was the develop¬ 
ment of sensitisers specifically adapted to use in 
the Infra-red region of the spectrum. 

The first sensitiser to give satisfactory results 
in the infra-red was dicyanine, which was made at 
Hoeohst in 1906. This dye was a true sensitiser 
for the near infra-red, bxit it was veiy unsatis¬ 
factory in use, and although it enabled the photo¬ 
graphy of the infra-rod spectrum to be carried out, 
it was only used by a few workers who had acquired 
the necessary skill, and it was not practicable to 
make ready-sensitised plates with it. In 1919 
Adams and Haller, working at the United States 
Bureau of Chemistry, carried out the pinacyonol 
reaction, but instead of using quinaldine in which 
the methyl group is on the carbon next to the 
nitrogen, they used lepidine, which is identical 
with quinaldine except that the methyl group is 
removed from the nitrogen, being separated by 
another two oarbiCm atoms. The synthesis occurs 
quite nonnally and yields a blue-green dye which 
Adams and Haller called kryptocyanine. 
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Kryptooyauino ethlodide. 


It will be seen that it is a carbocyonine like pina- 
cyanol, but that in addition to the three CH's of 
the chain the nitre^en atoms are separated by 
three carbon atoms in each nudeus, so that the 
conjugate chain of kryptocyanine has four more 
lizdts than that of pinaeyanoL As we shoxild expect, 
this ahifbs the absorption of kryptocyanine, and 
ako its aensitiaing, towards the longer wave^ 


l^igth, so that its maximum of sensitivity is in 
the near infra-red at X 7600 A. 

Kryptocyanine is a very strong sensitiser, and 
by its use it was at once possible to take ordinary 
photographs using infra-r^ light. So long ago as 
1910, Prof. R. W. Wood took photographs by 
light of longer wave-length than X 7000 A., using 
a strong filter to cut out all the shorter wave¬ 
lengths, and plates sensitised with pinaoyanol; 
in these photographs the notable peculiarities of 
landscape pictures taken by infra-red light were 
manifest. The blue sky is almost black owing to 
the. low scattering power of the upper atmosphere 
for the longer wave-lengths ; clouds stand out in 
startling contrast to the black sky, and the chloro¬ 
phyll of grass and trees reflects the infra-red so 
that foliage appears as if it was covered with 
snow. Moreover, because of the low scattering 
power of the atmosphere for the longer waves, 
pictures token by infra-red light show a penetration 
of the distance greatly exceeding tiiat shown by 
ordinary photographs or even that visible to the 
eye. For Wood’s pictures, the average time of 
exposure was approximately five minutes, but with 
kryptocyanine, an exposure of a fraction of a 
second was sufficient. 

When preparing kryptocyanine in our laboratory 
in Rochester, H. T. Clarke found that the solution 
oontainod another dye which we named neo- 
oyanine, and which we now know to be of rather 
complicated structure, although it is still a cyanine 
dye. With this dye the maximum sensitivity was 
at X 8600 A., and by means of it the photography 
of the spectrum was extended easily as far as 
X 9000 A. 

About 1930, the trioarbooyanine dyes were 
synthesised almost simultaneously by three groups 
of workers, and their very jwwerffil sensitising and 
ready accessibility made it possible to sensitise 
throughout the infra-red spootrum as far as 
X 11000 A. Of the tricarbocyonines, the one having 
the furthest extension in the infra-red was xeno- 
cyanine, which is the tricarbooyanine from lopdine 
corresponding exactly to kr^tooyanine, except 
that there are seven CH's in the chain and no less 
than thirteen CH’s between the two nitrogen 
atoms, seven of them being in the chain axid three 
in each of the nuclei. The maximum sensitising 
of xenooyanine is at X 9600 A. 



Using trioarbocQrcKni^ a 1^ 

markable pbotogiw|^ have 
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red light. From aeroplanes, photographs can be 
taken which far exce^ the range of the human 
eye^ the record for distance still being held by that 
takm by Oapt. A. W. Stevens in 1932 of Mount 
Shasta in (Mifomia, the machine at the time 
flying over the Pacific 330 miles from Mount 
Shasta, 

In addition to these long-distance photographs, 
of which many examples have been made during 
the last few years, photographs may be taken by 
infra-red light which is oflFeotively invisible to the 
eye. So long ago as 1931, a photograph was taken 
of a large group of people who could see nothing 
whatever at the time, the room being lighted by 
tungsten lamps covered by filters of bo great a 
depth that there was no visible light at all in the 
room. 


Within the last year, a still further extension of 
photography into the infra-red has become possible 
as a result of the development of tetra- and penta- 
oarbocyanines. The method by which these long- 
chain dyes are prepared is due largely to Dr. W. 
Kdnig of Dresden. In this synthesis the chain of 
carbon atoms is supplied by taking a compound 
of what is known as a 'di-anilide’ type and allowing 
this to react with the quaternary salt of the base. 
Aniline is split out and the dye is formed. By an 
ottension ^ this system, tetra- and ponta-car- 
bocyanines have been prepared, of which the latter 
has no less than eleven carbon atoms in the chain, 
and these dyes have proved to be excellent sensi- 
tisers for the far infra-red. With them, Dr. Meggers 
of the Bureau of Standards has recorded an argon 
line at X 13008 A., and Dr. Babcock at Mount 
Wilson has photo^phed the solar spectrum to 
X 18000-14000 A. 

limre is thus a very wide range of cyanine dyes 
in wiuth the absorption band and sensitising 
regkm ranges from extreme violet, or even ultra- 
vkM in the case of such dyes as the oxaoyanines, 
to a p<^t in the infra*red approaching that where 
vii^pour bei^ to abi^b; this makes it 


possible to prepare photographic plates of high 
Bensitivity to any special region in the spectrum, 
and such plates are, naturally, of the greatest 
interest to scientific workers, and especially to 
aBtronomers and spootroscopists. ^ 

A few years ago, I classified the plates required 
for these purposes in order to reduce the mass of 
material to a system which would be available for 
the scientific worker. In the first place there are 
various t 3 rpe 8 of photographic emulsions which are 
useful in scientific work and we must have some 
method of indicating these. The fastest type of 
emulsion was called T 5 ^ 1, this having the dis¬ 
advantage of a somewhat grainy structure and 
being of only moderate contrast. Type 2 is a 
somewhat slower emulsion of greater contrast and 
less graininess, while Type 3 is a fine grained 


emulsion of high contrast. Type 4 was of extreme 
contrast and still less speed, and Type 5 a very 
slow emulsion of extremely fine grain. Now these 
different types of emulsion can bo sensitised for 
different parts of the visible and infra-red spec¬ 
trum, and the different sensitisings are indicated 
by means of letters so that it is possible for 
an astronomer, for example, to decide that ho 
could afford the exposure necessary for a Type 3 
emulsion and that he wanted hia maximum 
sensitivity in the orange with as high sensitivity 
as possible through the green but with no 
particular sensitivity in the red. Such a result 
is shown with the sensitising known as D, and 
tlio particular plate that he required would be 
classified as 3D. 

The progress which the development of dyes 
has enabled us to make in the photography of the 
spectrum may be summed up in an approximate 
form in the accompanying chart (Fig. 1). 

At the top of the chart is shown the visiUo 
spectrum and that portion of it which could be 
photogniqahed on a collodion plate through gloss 
apparatus before Vogel discovered the use of 
sensitising dyes. Vogel’s disoovery extended the 









idiotographic spectrum to X 6000 A. The die* 
covery of plnacyanol in 1904 extended the photo* 
graphic spectrum to beyond X 7000 A, The effect 
of dioyanine has been ignore(i in the construction 
of the chart, though for a few worlcers its use 
extended the photographic spectrum to beyond 
> 8000 A. It was, however, only easy to reach 


that waveJengfch after the diaooiNcy of krypto- 
oyanine in 1919, while the produetjon of neo- 
cyanine in 1925 extended the range to X 9000 A. 
Xenocyanine, made first in 1932> enabled X11000A. 
to be reached, and the pentacarbocyanine has now 
extended the photographic spectrum to beyond 
X12000 A. 


Coral Reefs of the Western Indian Ocean 


T hree paj>ers recently published* conclude 
the ref>orta on the intensive study of the 
reefs of the Western Indian Ocean that was 
carried out by the Percy Sladen IVust Expedition 
to the Indian Ocean in 1906. Such a study 
necessitated investigation along several lines, 
geological and geographical, as well as biological, 
for only by a judicious combination of this kind 
can one ho{)o to solve such problems as : What 
are the foundations on which these reefs are built ? 
How have they been formed, and what changes are 
taking place in them ? How can the differences in 
the fauna of the different ai'eas be explained ? 

Oceanographers and marine biologists are greatly 
handicapped by the inability of geologists to agree 
regarding the fofmation of the great oceans, and 
this is especially the case in the Indian Ocean, 
across which Gondwanaland, and, at a later jKjriod, 
the isthmus of Lemuria, are by some supposed to 
have connected India and Africa and to have 
formed the bases on which present reefs have 
been buOt. Others believe with Wegener that the 
oceans were formed by the drifting apart of the 
continents, such isolated fragments as the Sey¬ 
chelles being detached and left behind during the 
process. 

At the present day wo are woefully ignorant 
regarding the nature of the rook of the sea-floor, 
and in this oonnexion Dr, Wiseman’s study of the 
basal rock of Providence Island is of particular 
interest, as it shows that this is volcanic in origin, 
and is probably of Eooene-Oligocene age. The 
southern end of the great Seychelles Bank is 
volcanic, and the recent work of the John Murray 
Expedition has shown that the Carlsberg Ridge is, 
at least in part, also volcanic in structure. This 
raises the question whether all these areas may 
not have been fonned simultaneously in the 
Eocene-Oligooene period as part of a widespread 
disturbance in East Africa, and perhaps con- 
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temj)oraneou8ly with the curved ridges of the 
Malay Archipdago. Whatever the origin of 
these foundations, many of them are to-day 
covered witli coral reefs or atolls, and Prof. Stanley 
Gardiner has concluded that those axe probably 
of recent origin, perhaps only some 10,000 years 
old, while as recently os 3,600 years ago a world¬ 
wide recession of the sea-level caused the exposure 
of the reefs and the formation of islands. P’rom 
the very outset, conditions appear to have been 
different in the various regions. In the Moscarene 
Region no atolls were ever formed and the coral 
reefs are now being cut back, leaving wide banks 
that extend for considerable distances beyond the 
reefs, as a result of a change that was probably 
world-wide, since similar conditions are to be 
found in the reefs of the southern part of the 
Pacific Ocean. In the Maidive and Chagos 
Archipelagoes, atolls were formed, but the islands 
and reefs are now being eroded away, though 
at different rates, so that while the Maldives 
are still in a comparatively stable condition, the 
Chagos group is composed mainly of submerged 
banks, the relics of former surface structures. 

We are still uncertain as to the actual mode of 
formation of the reef and especially of the reef- 
rock that enables the reef to withstand the pound¬ 
ing of the seas, but Stanley Gardiner attributes 
this largely to the growth of Uthothamnioneas— 
''no bank reaches the surface to form a reef unless 
covered by Litbothamnionese”—^the upgrowii^ 
corals being firmly cemented together and con¬ 
verted into a reef by lAihophylium. Thus any 
condition tiiat may be detrimental to the growth 
of this alga would prevent the full development of 
the reef or, where such had been formed, its 
present maintenance; hence the necessity of a 
careful study both of the sea-water itself and of 
meteorological and other conditions. 

Great differences are to be found in the fGuna 
of the areas studied. The Seychelles appear to be 
inhabited by the remains of a fauna aj^ fiora of 
long standing, and this is explained by the eroirion 
of a larger area into the ijdimdB of the 

present time. The xeef^&tma of Bte MiddiiPer 
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that oan partly be explained by the diiferenoefl in 
the re6& themadves^ some reefa being stationary, 
while others are receding, and partly by different 
sourced of origin dependent on their geographical 
situation. Throughout all the groups Stanley 
Gardiner found evidence of an invasion of species, 
probably by the disi^ersal of their larval stages 
along the great oceanic currents, from the East 
Indies, where there seems to have been a great 
outburst of new species in about Pieistocene times. 
One difficulty in accepting this explanation lies in 
the fact that we know too little about the length 
of time through which such a larva can survive, 
and, as Stanley Gardiner points out, the study 


of the plankton oatohea at differ^t depths around 
the Chagos and Maidive Archipelagoes failed to 
reveal any larvae that could be assigned to littoral 
animals. It has been suggested to mo, however, 
that floating structures, such as tree-trunks or 
pieces of pumice, which after the explosion of 
Krakatoa drifted for years across the whole width 
of the Indian Ocean and were eventually flung up 
in thousands on all the coral banks of the Maldives, 
Laccadives and Chagos, may well have served as 
temporary rafts on which the larvse might settle 
and develop to the adult stage, and thus provide 
a further succession of larvte that might eventually 
reach oven the farthest islands. 

R, B. Skymoxte Sewkll, 


Obituary 


Prof. J. G. Harrower 

death is onruninced at the early age of forty- 
six years of Prof. Harrower, who as profesHor of 
anatomy at the King Edward VII Medical College, 
and consulting surgeon at the General Hospital, 
Singapore, rendered great services to medical educa¬ 
tion in Singapore. 

Prof. Harrower received his primnrj’ education at 
Shields Road School, Glasgow, and then with two 
bursaries at Allan Glen’s Higher (irade School, after 
which he became an apf)renticG in an oixginoering 
shop. On the completion of his five years* apprentice¬ 
ship he joined the staff of the electrical power station 
of the Glasgow Corporation Tramways as a shift 
engineer. During this time he attendetl classes in the 
Royal Technioal College, Glasgow, and so acquiretl 
that facility in mathematics which was displayed in 
his bioznetrical research in cranioiogy. He devoted 
particular attention to electrical engineering so os tf) 
equip himself for practice in X-ray work and radio¬ 
logy* but he did not pursue this aim. 

The stimulating example of Prof. Le Gros Clark, 
who was inspired by hia life in Sarawak to begin his 
important researches on “The Early Forerunners of 
Mon”, prompted Harrower to take advantage of 
living in the same city as the Raffles Museum and 
to study the comparative anatomy of the tree- 
slirews and Nydioebxia^ as well as human remains 
that come to light in the Malay States. 

The work of departmental teaching involved the 
study of Chinese coolies and, in addition to recording 
anomalies such as the variations around the foramen 
magnum, which seem to attract the attention of 
most anatomists who work in Africa and Asia, 
Harrower devoted much attention to the intensive 
study of the Hokien and Tamil skull and the Hylom 
Chiu^. How carefully he dealt witli this difficult 
subject is revealed in the memoirs published in 
BicwtsjfiJbcl {1029) and the Tmoscictons of the Royal 
Saoi^ of 1025-26- These researches, 


which were accomplished in tho face of considerable 
local difflculty in Singapore, served to bring him into 
touch with others similarly occupied -Pnif, Joseph 
Shcllflhear izi Hong-kong, Prof. O. Hill in Colombo, 
Pn)f. Davidson Black in Poking—so that a eliain of 
links was established to form a bond of tiriion l>etween 
workers who might othorwiso have been isolated. 

For Harrower those contacts were particularly 
im|>oriant, for they encouraged him to persist with 
Ilia research in face of obstacles which might have 
been discouraging. As it was, ho was a genial and 
happy man who was able to play his part in main¬ 
taining scientific efi’ort in tho soutli-eastem comer 
of Asia, and in so dt>ing bring credit to his Alma Mater 
at Glasgow. Grajtton Ftj.iot Smith. 

Wb regret to learn tliat at tho beginning of this 
year Dr. Kdlrndn Lombreoht, tho palaeontologist, 
died at Budapest from heart failure in his forty- 
seventh year. Ho was librarian to tho Geological 
Survey of Hungary, and will be best remembered by 
his researches and writings on the fossil remains of 
birds. In 1021 ho (jontributod tho section on birds to 
the “Fossilium Catalogus”, and in 1033 he published 
his exliaustivo “Handbuoh der Pakeomithologie**, 
whicli was reviewed in Nature of January 19, 1936, 
p. 84. Dr. Lambreoht was also interested in bio¬ 
graphy, and at tho time of his death he was occupied 
with a life of tho late Baron Francis Noposa. 


We regret to announce the following doatlis : 

Sir Wilmot Herringham, C.B., K.C.M.G., consulting 
physician to St. Bartholomew’s Hospital, vice- 
chancellor of the University of London in 1912-25, 
on April 23, aged eighty-one years. 

Prof. Karl Pearson, F.R.$„ emeritus professor and 
formerly Golton professor of eugenics in the Univer¬ 
sity of London, on April 27, aged seventy-nine yeaw- 
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News and Views 


Mandates 

Mb. BaIiDWIn's statement on the future of the 
mandated territories under Greiit Britain in the House 
of Commons on April 27 no doubt wont as far as it is 
possible to go in the (jonditions which, as ho explained, 
govern the allocation of these areas and their peoples. 
Ultimately, consent to any proposed transfer rests 
with the (’ouncil of the League of Nations. While 
Mr. Baldwin’s assmance not only that the question 
of a transfer of meuidated territory to another Pow€jr 
had not been \mder consideration by tht^ British 
Government, but also that no decision or proposal 
would be made without full discussion by Parliament, 
may in 8f)mo measure allay the growing feeling of 
anxiety, his statement was not such as to give 
absolute confidence to those who fear that the wishes 
of the inhabitants of the mandated trorritories, and 
more especially the indigenous inhabitants, will not 
be consulted. The case for Tanganyika and that for 
South-West Africa are being argued with no little 
point, l>6cau8e of the weighty European and South 
African interests involved; but for those who 
appreciate the efforts which are being made in such 
territorieB as Togoland and the Cameroons, for 
example, or in New .Guinea, to advance the interests 
and status of the native in the light, more or less as 
the case may be, of a scientific approach to the 
problems of administration, too little is heard of 
tlieir even stronger claims to consideration. Any 
change in such territories would be little short of 
disastrous. The same applies in almost an equal 
degree to the mandated territories in Africa under 
France and Belgium, where, whatever may be our 
opinion of the suitability of the measures adopted, 
they have at least been framed with the advantage 
of the native as their primary objective. 

Eskimo Origins 

It is announced that the Danish Government has 
awewded the gold medal and prize of 1»000 kronen, 
open to international comi>otition for the best study 
of Eskimo origins, to Henry B. Collins, jun., of the 
U.S. National Museum, Washington, D.C, Tlie 
problem of Eskimo origins is one in which the Danish 
people by historical association are peculiarly 
interested. Their anthropologists have on the whole 
adhered to the view put forward by Steensby of an 
eastern source. K. Birket-Smith, for example, in his 
book, originally publishecl in 1927, but recently 
appearing in on English translation (see p. 722 of 
this issue), holds that the distinctive ^kimo culture 
developed somewhere in the neighbourhood of Hud¬ 
son Bay; and that one line of migration, which 
travelled to the west, acquired elements of the earlier 
culture of Alaska and pushed on to Biberia. In 
America the cumulative effect of Asiatic affinities in 
indigenous cultures, as well as the evidence of phyaicid 


anthropology, supporting an Asiatic source for 
American origins, has weighed against the acceptance 
of tlie eastern theory; while the archaeological 
evidence, which has ocorvied from the intensive 
investigations of recent years on ancient village sites 
in Alaska, has boon interpreted in a like sense and 
as pointing to the extreme north-west, or even farther 
in Asia, os the area in which the beginnings of 
Eskimo culture must be sought. Mr. Collins, who 
liimself has conducted excavations on St. Lawrence 
Island, Alaska, in his thesis puts forward the view 
tliat Eskimo cultxu*e is derivative from the earlier 
Arcliaic! or Boring Sea and Punuk cultures, its cbof- 
acteristio and fundamental elements, the house with 
entrance passage, skin boots, sledge, etc., going back 
ultimately to Siberia; while the eastorn Eskimo, so 
far from being original, represent a degeneration in 
culture which came about in the course of their 
migration fronci the west eastward. 

A. J. B. Parent-Duebateiet (1790-1835) 

May 7 marks the centenary of the death of Dr. 
Alexandre Jean Baptiste Farent-Duehotelot, one of 
the most eminent hygienists of the nineteenth 
century. He was bom on September 29, 1790, in 
Feurifi, where he qualified on August 13, 1814, with 
an inaugural thesis on cholera. After an unsuoeessful 
attempt to establish a private praotioe, he devoted 
himself to public heedth. His numerous works 
included easays on the Paris sewers (1822), the 
infiuenoe of tobacco on the health of workmen in 
tobacco factories (1829), the effect of emanations 
from putrifying animal coatter on food substances 
(1831), steeping of hesnp in relation to public 
health (1832), sanitation of dissecting rooms (183$), 
and prostitution in the city of Paris in relation to 
public health, morality and administration (1836). 
This last publication, which appeared posthumously, 
is an epoch-making work and ranks as a medical 
classic. The second edition, which was published in 
1837, contains an essay on his life and work by F. 
Leuret, physidan to the Bic^tre infinnary. In 1829, 
Pcurent-Duohatelet was one of the founders of ArmaUs 
d'hygUm et de rnddecine legale, which is still one of the 
moat authoritative journals in the world on hygiene. 
He was physician to the Hdpital de la Piti6 and 
member of the Conseil de SMubrit4, of which he 
became vice-president three months before his death 
at the early age of forty-five years. 

A Close Approach to the Forth 

Tks closest celestial object to the earth is our dwn 
moon, the mean dietmoe of which is rmighly a; 
qustfter of a million miles. Ko other object is known 
to have approached nearly so closely to us witfewit 
falling to the eewth's surlhce. The ree^ a 
ai^uoaoh had been by an eifhteeoth^oej^ 
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cottiAtt diffcovmd in 1770 by I>QxeU, which waa 
dteUmt o^y 1 *40 milUon miles f^m the earth^s 
Borne recently discovered minor plmeta have 
come fairly close to the earth ; Amor» disooverecl in 
IO0S» came within ten million miles, and 1902 HA 
within six million ; but all records, oometary or 
planetary, have been broken by tlie minor planet 
1906 CA discovered by DeJporte at Ucole on February 
12 of this year. This tiny object passed witliin 
1'88 million miles of the earth on February* 7. It 
has proved ext.remely diCfioult to determine tli© 
elements of this minor planet's orbit, and in par* 
ticular, the period is hard to asoertaiii, so that it is 
difficult to predict the next approach. Since the 
object passes close to several major planets, large 
perturbations in its orbit may be expected. It is 
not imi>oSBible (though the possibility is remote) that 
the object may ultinmtely collide with the earth ; 
there is a wide margin of safety at present. The 
view hi48 been oxi>ressed that this object may belong 
to the same group as the great meteorites of Siberia 
and Arizona. On the other hand, far from colliding 
with a major planet, the object may eventually be 
tlirown into a very long orbit with a very long period, 
or even ejected from the planetary system altogether. 
Should a collision occur, the damage will bo very 
severe over an area having a diameter of a lumdred 
miles or so, judging by the Siberian meteorite. 

Snuff-Taking 

At a meeting of the Society for the Study of 
Inebriety and lirug Addiction held on April 21, Dr. 
J. D. RoUeeton read a pa|)or on snuif*taking, which 
he said has increased enormously within the last five 
years as the result of letters to The 'Timee by Sir 
Buokstoa Browne advocating the use of snuff as a 
protection against colds. On its first introduction 
into Europe in the middle of the sixteenth century 
by Jean Nicot, the French ambassador at Lisbon, 
snuff was used for the treatment of headaclics and 
colds in the head. It soon, however, passed from 
being a drug to tlie rank of a luxury, and «nuff4aking 
became general throughout Spain, Italy and Franc© 
during the early part of the seventeenth cmtiiry, 
8uuff*taking was introduced into Great Britain at 
the time of the Restoration by the courti«?rs and 
officers of Charles II in France, and its poinalarity 
ihoreased considerably after the Great Plague. 
Henceforward until about tfie middle of the nine- 
teenUi centuiy, the snuff box played an important 
part in the social life of the time, emd medical and 
lay writers were equally extravagant in their praise 
or denunciation of the new habit, The most serious 
oomplioaiion of muff-taking, to which niunerous 
references are to bo found, in the medical works of 
the last century, was the occurrence of plumbism 
due to the accidental adulteration of the snuff by 
lead in the packing. Numerous other adulterants 
'rhtojK wore not only detrimental to the revenue but 
alsq injurious to health were described by an Analy- 
tioi^ B^tary Commission in 1963. The OommiHsion, 
hbWey^, was of opinion that the oonstitutaonal 
; ^ m were much less than in the 
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case of smokii^ and chawing tobaooo, the effects in 
most oases being mainly local. In conclusion, Dr. 
Rolleston said that thert^ is no recent information ns 
to how far snuff-taking might become an addiction, 
but that most probably it shoTild be ranked trith 
other forms of consumption of tobacco, voluntaaTy ok 
enforced cessation of the habit causing conBiderable 
discomfort in some cases and little or none in others* 

William Weston and Early American Engineering 

At meetings of the Newcomen Society hold almost 
simultaneously in London and Now York on April 22,. 
a paper by Prof. R. S. Kirby of Yale University was 
road entitled “William Weston and his Contribution 
to Early American Engineering’*. Woston was an 
Englislunan, poasibly bom in Oxford in 1763, who 
before he was forty years of ago liad gained a reputa* 
tion as a civil engineer sufficiently high for him to 
be engaged to go to the United States os engineer 
to the Schuylkill and Husquchatuia Navigation Co., 
of Pennsylvania, which proposed to connect the 
Susquehanna by canal with the Schuylkill, and 
canalise the Schuylkill from Reading to Philadelphia. 
He Hailed from Falmouth on November 23, 1792, and 
arrives! at Philadelphia early in January 1793. The 
researches of Prof. Kirby have brought to light much 
information about Weston’s connexion with tho above 
schemes and with the Philadelphia and Lcuicaster 
Turnpike, the Middlesex canal comieoting tho Morn- 
mack with Boston, tho Potomac River Locks, tho 
Western Inland Lock Navigation, the Schuylkill 
River Bridge and lastly the New York City water 
supply. Weston returned to England probably in 
1799 or 1800. Tlie only English work of his of which 
there is certain knowledge is the bridge over the 
Trent at Gainsborough, built in 1787-91 ; but 
strangely enough, practically nothing is at present 
known of his early career or of tho activities of his 
later years. Ho inspired confidence in those with 
whom he came into contact in America and, says 
Prof. Kirby, ho had a considerable influence on 
American engineering. 

Exploration by Aeroplane 

An aerial survey over that part of Papua recently 
explored by Mr. Jack Hides, an assistant resident 
magistrate (see NATUitB, Aug. 17, p. 251, Aug. 24, 
p, 290, 1936), by ck^ring up obscure points in the 
previous record, once more has illustrated the 
advantages of this aid to exploration in difficult 
country. Its assistance in giving speed and enlarging 
the mnge of vision was strikingly and conclusively 
demonstrated a few years ago by the aerial recon¬ 
naissance made by Dr. S. P. Morley of the Carnegie 
Institution, Washington, D.C., over the forest country 
of Central America, when in the course of a few 
hours flying, a large number of previously unknown 
ruins and arohasological sites were located in forest 
areas of Yucatan and Hondui'as, which it would 
have been possible to reach only after weeks or even 
months of travel, if at all, hy tho ordinary means of 
trani^ort. In Papua, the country covered by Mr. 
Hides in eight months was traversed in ffights lasting 
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only two days, while the liniegtone plat^u on the ' 
e|>proaoh to the Imnard Murray Mauntcuna« the 
^*cruel tract” of needle points and rasor edges, which 
cost him eleven days arduous and painful travel, was 
crotaed in fifteen minutes. No less significant was 
the accuracy with which it was possible to observe 
and distinguish the tracts and types of country 
described in the record of the original exploration. 
The account of the survey given by Mr, Lewis Lett 
(TAe Times, April 25) fully bears out Mr. Hides’ 
description of the country as ”a wonderland”. In 
its isolation, it should prove the liappy hunting grotmd 
of the future for the indomitable anthropologist. 

Mumsnificatioti in Egypt 

An interesting discovery, which it is thought may 
prove of considerable importance for the history of 
miunmification in Egypt, is reported from Cairo. In 
a tomb near one of the pyramids opened by Prof. 
Selim Hassan, of the University of Cairo, has been 
found the body of a pregnant woman completely 
wrapped in bandages. She was the wife of Soohem 
Nefer, governor of a province under Chefrw, the 
king of the Fourth Dynasty (2650 B.c.), who built 
the second pyramid at Giseh. This, it is stated by 
the Cairo correspondent of The Times in the issue 
of April 21, is believed to bo the oldest mummy 
known. In another tomb, that of Knum Baef, a 
son of Chefren, is a large white sarcophagus, not yet 
opened, upon which was found a gold neoklaoe three 
feet long, with bcatiing of camelians, amethysts 
and turquoises, and ivory and gold finger sheaths. 
A third tomb was foxmd to contain the mummy of 
a man completely wrapped in bandages with the 
exception of the liead. The earliest date at which 
mummification was practised in Egypt is at present 
somewhat obscure. It is possible that oven so far 
back as tli© First Dyimsty some attempt was made 
to ensure preservation of the body ; and in the 
Becond Dynasty the corrosion of the linen bandages 
in which the bodies are wrapped has been thought 
to be due to a practice of smearing the corpse with 
natron. Similar effects have l>een observed in burials 
of the Third and Fourth Dynasties. The full process, 
involving removal of the internal organs of the body, 
appears in the Fifth Dynasty, Details of the process 
applied to the preservation of the body of the wife 
of Seehem Nefer consequently will be of the greatest 
interest. 

Telephones for Use in Apartment Flats 

Tkb problem of instailing a system of telephones 
in a block of fiats differs in one important respect 
from a private telephone installation such as is used 
by a large business organisation privately owned. 
Flat dwellers, although resident in one building and 
indirectly employing a conumm staff, arc indepmdernt 
members of tho public. Hence in those countries 
where the provision of telephcme communication is 
a monopoly either of the State or of companies acting 
tinder charter, the establishment of a system which 
enables tenants of fiats to oommunioate with each 
would be illegal. 4 telephone system 


does pot provide fbr inietootiwunloati^ 
t^ants. The pbjeoto ore to obt^ hxuuedia^ Ootfi- 
munication with the hall attendant and hi some. 
casee with the kitchen, garage and administrative 
office. In the Osram BtUUHn of Februai^, h 

telephone system is described in which the ^cem; 
nexions are made to a *r^ly patier and not to a 
switchboard. It is design^ to operate on the 
standard a^. mains supply, a small power .unit 
supplying direct current for ^>eeob and lamps so that 
no batteries are required. The ’buszer’ is ^also 
operated from the a.o, mains and hence the possi- 
bility of interference with radio sets in ihe building 
is removed. A picture is shown of a typical reply 
pandl equipped for forty lines to fiats. In addition, 
there are four service lines enabling the fiat lines to 
be connected with all service lines, and ten ^tie lines’ 
giving connexion when wanted to other panels. Each 
fiat has a connecting plug associated with a calling 
lamp : there is also a buzser on the panel giving an 
audible signal and thus reh'eving tho atten^fimt ftom 
the necessity of paying attention to the board except 
when his services are actually needed. 

Electrical Communication in Japan 

In the February number of Nippon Electrical 
Engineering, published quarterly in English by the 
Institute of Telegraph and Telephone Engineers of 
Japan, the present status of Japanese broadcasting 
is discussed. It started ten years ago, and there ai*© 
now 2,300,000 subscribers. Japan has a Icmg and 
narrow configuration consisting of several islands 
the centres of which eue covered with mouataih 
ranges, so that conditions for broadcasting are vety 
unfavourable. In this cose it is much more effective 
to distribute a large number of low>power broarl* 
casting stations over all the region than to erect a 
few high'power stations. The plans based upon a 
low-power many‘Station principle are being pro- 
gressivoly realised. At the same time, in o^er to 
compete with other countries in international com¬ 
munications and to protect Japanese listeners against 
local interfisrence, it has been decided to instal two 
high-power broadcasting stations, with 150 kilowatts 
of antenna power each, on the outskirts of Tokyo. 
It is computed that the field strength in Tokyo will 
be more than 200 millivolts per metre and will be 
ample to ovearcome any background of noise. 
the equipment requited for the stations can nqiv be 
made locally. The Japan Broadcasting Corporation 
(B.C.J.) has built a special laboratory for studying 
radio technique. It has investigated apparatus 
for noise elimination and has made a diroetkm 
finder for detecting the origiri of noises, It: ifi 
engaged in resew^hee on television and is carrylb% 
out special experimeuiat investigations on ptwtO^ 
electric tubes, 

Af^dicatiotts of JPhoto^Electric Cells 
At a meeting of the BlunnzuMun^ 

Society he^ on April fi, three pap^ were re«e4 
the usee ahd 
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Hfi IKHAtod out tW tbe problems 
to }t it intan^od id B|)ply them are oftc^ xuainly 

^ or tnaohunioaL Audible wamingo 

^ given of the opening or ologing of lift 

g^cie and aimounoing the record of automatic 
ej^fghing machines. They will also be used on auto- 
i^tio telephone exchanges for armouneing the correct 
thne. Qreat demands on photo-cells will soon be 
iuade in television transmission. They are used for 
transmitting pictures by wire and radio. Other uses 
described were in coimting objects, like cigarettes, 
passing along a conveyor, in giving warning when 
the web fractures on high-speed printing machines, 
for burglar alarms, smoke detection in factory 
chimneys, regulating the speed of escalators and the 
timing of sporting events. L. H, McDermott de- 
Borib^ three differotit ways in which photo-cells l\&ve 
been used in connexion with problems of daylight 
illummatioii. Tim first was a relay to control the 
lighting of part of the National Portrait Gallery, the 
second was a dovioo for the continuous recording of 
the amount of daylight illumination at Teddington 
and the third was used in the investigation now being 
carried out at the National Physical Laboratory into 
the lowest value of natural illumination which an 
office worker requires. In the third paper, W. H. B. 
Hall described an interesting device by which the 
automatic lighting and extinguishing of gas lamps 
at a London school was controlled by means of a 
photo-cell. 

Technical Bxhibition at Glasgow 

A TJBOHNIOAL exhibition was held in the Royal 
Technioal College, Glasgow, on April 24 -25. I'his 
exhibition was organisod by the students of the 
College for two purposes : to provide the public with 
m opportunity of inspecting the C/ollege, and to 
provide past and present students and tlieir friends 
with the opportunity of meeting one another socially. 
Dttrtxig these days each Department of the College 
was open for inspection, and was demonstrating the 
prOoewes illustrating the various subjects studied in 
the College, In ad^tion, the students obtained the 
oo-oporation of nearly forty outside firms, which sent 
numerous exhibits to supplement those on view in 
the Departments. The exhibition was officially 
opened by Mr. J. W. Peck, secretary of the Scottish 
Education Department; Mr. G. M. Smith being in 
the chair. The public wae given the opportunity, 
for the first time, of viewing the wind tunnel recently 
insMled in the Department of Mechanical Engineer- 
fbr the purpose of aeronautical research, and 
also the distillation plant which was presented six 
to the Technical Chemistry Department. 
Otlw exhibits of interest included a demonstration 
of ti^levision. glass-blowing, metal-spraying, speotro- 
greidiio analysis, ultra-violet radiation, and many 
Oihm were of interest not <mly to the scientific- 

A Former 

Association has been formed, and the 
i!hebti^ was hoW immediately after the 
':Mr- J'- -W.., feck;, being the 


Fire and Vegetadoti 

This very debatable subject has recently be^ 
discuiise<l from a very statesmanlike point of view 
by a South African botanist, Prof. John F. V. Phillins 
{J, SotUh African Bot.^ 2^ Port 1). It is point^ 
out that whilst such characteristic native vegetation 
as the beautiful Tijnbos' (the maochia or maquis of 
the south-west Cape) may be irretrievably damaged 
by fire, and whilst there is every reason for excluding 
fire definitely from the water conservation eureas, yCt 
on the other hand there is also clear evidence that 
controlled firing, carried out at the proper sea^% 
may encourage tlie subsequent establishment of better 
pasture grasses. Further, it may bo argued that, 
absence of fires, coupled with overstocking, has con¬ 
tributed to a marked increase in the prevalence of 
the woody overgrowth, especially of species of 
Acacia, which has led to a deterioration in the pastoral 
value of much tree-and-grass savanna. There is thus 
evidence of a need for protection of certain land 
from any typo of fire treatment, whilst in other 
localities an early application of contfolled fire treat¬ 
ment is probably dtiisirablo. Such a problem requires 
action by a r(*»ponsible body, and Prof. Phillips 
suggests that the Minister of Agriculture and Forestry 
should act as chairman of a special Curamissiou of 
Conservation which should formulate a policy and 
(JO-ordinate the functions of the various Government 
departments involved in the carrying out of this 
policy. Important legal and adniinistrativo problems 
are concerned. The matter is regarded as urgent by 
Prof. Phillips, who concludes that uncontrolled firing 
is costing fcJouth Africa imtold millions and ‘ 'creating 
for posterity a most serious state of affairs, which 
no amount of money over would be capable of putting 
right**. 

Seed Oats for Hill Districts 

Although oats arc still an important crop in 
Wales, a variety suitable to the particular conditions 
of the hill districts has been a long-folt wont. Up to 
the present, Avena etrigosa or Coirch Llwyd has been 
grown on this typo of land, and although it is essen¬ 
tially a variety for wet districts and poor land, it has 
the great disiulvantage of not yielding a good sample, 
l>eiug heavily awned and consequently difficult to 
thresh. Breeding experiments with Avena etrigota 
carried out at the Welsh Plant Breeding Station have, 
however, resulted in the production of a new variety, 
Ceiroh Llwyd Cwta S. 171, which is described in 
I.,ea£let Series S. No* 3, issued by the Univeraity 
College of Woles, Aberystwyth (price Is,). The <ffiief 
point of interest lies in the fact that it is awnless^ but 
in addition it yields well or better than the older 
variety, the groin is heavier, the bushel weight higher 
and the protein content greater ; finally, it shows a 
resistance to both loose and covered smut. The 
amount of seed available for sowing this spring (1096) 
is about five tom, the wholesale price per 

owt, Go-opmtive societies, merchants and farmm 
interested in the new variety are asked to commum^ 
cate with the station at the wliest opportunity, ^ 
aoourate estimation of th^ 
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it will be irapomble to gauge the acreage that ahouM 
be sown down this apring in order to meet the seed 
reqairements of the siiooeeding year. At the end of 
the leadot some account is given of the Association 
of Formers for the Growing and Marketing of Hoed 
Oats in Wales. 

Recent Acquisitions at the Natural History Museum 
Impobtaot collections, mostly of large ungulate 
mammals, have been roceivod as donations from 
Major P. H. O. and Mrs. Powell-Cotton and their 
daughters, collected by thorn in Tunisia, Italian 
Somaliland and Zululand. A collection of forty-six 
mammals from Uganda has been received as a gift 
from Captain C. R. 8. Pitman, and the skin of a lion 
from British Somaliland has been presented by Mr. 
F. J. E. Manners Smith. Seventy-four photographs 
of mammals have boon prosentod by exhibitors at 
the recent Cmintry Life Exhibition of Nature Photo¬ 
graphy which was held in the Museum. Mr. F. N. 
Ashcroft has onrichod the mineral collection by a 
further soltMJtion from his collet'tion of Swiss minerals. 
The gift comprises 661 specimens from ninety-seven 
localities, and the minerals rejiresontt^d include 
datolite, rutile, spheno, apatite, smoky-quartz, rock- 
orystal and adularia. The Director of the Geological 
Survey of Uganda has presented a series of the ores 
and associated rooks from the Kilembo mine, Toro, 
Uganda. The Department has received by exchange 
two pieces and fragments, with the combim^l weight 
of 1,372 gm. (about 3 lb.), of the meteorio stone 
which was seen to fall in 1929 at Taug, 25 miles 
south of Kirkuk, Irak. Tlie collection of precious 
stones has been strengthened by the purchase of cut 
specimens of ruballite, euclase, fluorite, amazonite, 
and rliodonite, with in some instances the corre¬ 
sponding rough material. A small suite of newly 
discovered minerals from Montana also has been 
purchased. 

The New Commonwealth Society 

Thb anriTial report of the New Commonwealth 
Society for the yeai' ended September 30, 1936, refers 
to the progress of the international section of the 
Society leading to the establishment of national 
sections in the British Empire, France and Germany, 
while groups are being formed in Holland, Hungary 
and Spain. The effective membership is now 1,669, 
drawn from 42 countries. Plans are being prepared 
for an intensive appeal campaign spread ovw three 
years to place the activities of the Society on a self- 
supporting basis. Hie research activities of the 
Society have now been taken over by the New 
Commonwealth Institute, with Prof. Enist J&ckh as 
director. The Advisory Research Committee has 
bean further strengthenetl during the year, and aS a 
result of the response to a research memorandum 
which was circulated, series of monographs 

have been issued, dealing, respectively, with prin¬ 
ciples of international relations, qm^stions of inter¬ 
national justice, law and equity and with problems 
of international aecority. Sevefral issues of the New 
CornmonweaiUh Qucurierlp have also been pubiUshed 


covering the whole field of reeearoh imdertaktti^'b^ 
the Institute, and ^ Instituto pariidpated ih, 
study eonferenoe on ^^Gollaotive Security’* otgani^ed 
by the International Ir^titute of Intellaoti^ *Co* 
operation. 

Work of the Central Midwives’ Board 
Thb rectmtly issued, Report on the Work of the 
Central Mid wives* Board in Great Britain for the 
year ended March 31, 1936 (H.M. Stationery Ofhee, 
3d. not) is of general interest now that so much 
attention is being directed to the subject of maternal 
mortality, in view of the midwives* work for the 
safety and well-being of mothers. The Midwivos’ Roll 
contained the nanuis of 68,964 women, of whom, 
however, only 16,434 arc practising. Of 3,922 new 
candidates cxamimxl, 2,936 passed. Only 18 mid¬ 
wivos were dealt with by the Board on account of 
malpractice, negligonco or misconduct, a tribute to 
the general efficiency of the service. The Report 
contains replies to various questions submitted to the 
Board for adjudication, and revisions of certain of 
the rules. Attention is directed to the scarcity of 
midwifery cases for the training of medical students, 
and this important matter is now the subject of con¬ 
sideration in conjunction with the General Medical 
Council. 

Tropical Medicine at Puerto Rico 
Thb Report of the Director, Dr. George Bachman, 
of the School of Tropical Medicine of the University 
of Puerto Rico, gives a summary of the teaching 
and research carried out in the School during the 
yfjar ended June, 1936. RtsHoarches include import* 
ant work on vitamins, tuberculosis, and panutitio 
diseases; a bibliography of published papers is 
attached. Reference is made to the regretted death 
of Prof. Bailey Ashford, professor of tropical raedioiuo 
and mycology, best known, perhaps, for hia work 
on sprue. The Hohool works in oollalK>ration with 
Columbia University, and full details of admtniatra^ 
tion arc given. 

The Pan American Medical Association 
Hokoraby associate membership lias been con¬ 
ferred by the Fan American Medical Association 
upon the following well-known non-medical men of 
science : Dr. William David Coolidgo, dinwtor of the 
research laboratories of the General Electric Co. at 
Hohcmectady, N.Y. ^ Mr. Myron Weiss, associate 
editor of Time Newamag&zirie, New York, N.Y. 
Dr. Coolidge, physical chemist, was reoomznended 
for his perfection of X-ray tubes. Coolidge tubes 
enable X-ray specialists to make positive diagnosed 
of many diseases of the intonial organs musculature 
and skeleton of the human body. Coolidge tubes are 
also used to destroy certain kinds of cancer. Mi^, 
Weiss, joiumaliflt, was recommended in recogitiitkm 
of his outstanding services in disseminating 
and soientiilo information to the lay public of 
his diligent promotion of goodwill among the 
whose medical teen compose the Fite Aniteloite 
Mediced Ateoojteicte.' 
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6^ Tiktinaday^ April 23, Sir Robert Hpiid was the 
M bonour at a luncheon held to congratulate 
him upon the rank of Conunander of the Legion of 
Honour awarded to him by the French Government. 
Prof. A. B6ha], preeidout of the Committee of the 
Maison de la*Chimie, Paha, at which the luncheon 
Uriw held, proaented Sir Robert with the inaignia of 
the Order and spoke in the highest terms of hia 
aen^ces to science and the human race. He was 
followed by M. P. Lemoine, director of the Paris 
Natural History Museum, M. Duasaud, who repre- 
a0at€»d archaeologists and M. Joan Vynaud, repro- 
aenting literature; and each speaker expressed 
appreciation of Sir Robert Mond’s scientific work 
and influenco. It is given to few Englishmen to be 
honoured in this way by French collt^tigues working 
in such varying fields of into!lootual activity; and 
we add our eongratulatiozia to those expressed, nt 
the luncheon upon the distinction just conferred 
upon one who has long been a gcncrcnia bonefarjtor 
to many bronchos of acienoc in differfmt parts of 
the world, and has made nptablo contributions to 
several of them. 


Tbb Marcel Benoit prize of 30,000 &anos for the 
advancement of acientido research has been awarded 
to Prof, M. Askanazy of Gieneva for his pathological 
investigations on cancer. 

Bukino the lost two years, the University l>f 
Angora has been allotted two million Turkish poimds, 
more tlian a quarter of which has been spent on books 
and instruments. At the present time, eighty-eight 
professors, of whom half are fcrc^igners, are employed 
at the University, together with 102 lecturers and 
140 assistants. 

A COURSE of “Applied Helminthology^^ with special 
referenco to the control of agricultural and horti- 
ciiltural pe«t<a and the internal parasites of farm 
animals, poultry and gamebirds will be given at the 
London ^?hool of Hygiene and Tropical Modicino, 
KcpjHd Street (C;k>wor Street), London, W.C.l, on 
July 13“31. The lectures will be given by Prof. R. T.^ 
Leiper, Dr. T. (joodey. Dr. B. O, Peters and Dr. 
M. J. Triffitt. Further information can be obtaintni 
from the 8ecr<jtary of the School. 


Bust of Michael Faraday 

A BRuNZB bust of Michael Faraday, by' Mrs. 
Feridah Forljos, has l>con presenttid by Sir Robert 
Hadiield to the Royal Society and now stands in 
the Society’s rooms. It will be recalled that, about 
the time of the celebration in 1931 of the centenary 
of the discovery by Faraday of ©lootromagnetic in¬ 
duction, Sir Robert produced a work entitled “Fara¬ 
day and His Metallurgical Roaoarches”, which 
include on account of Faraday’s life, of the con¬ 
ditions under which ho worked and the men with 
whom he associated. The Royal Institution, the 
ocenc of most of Faraday’s labours, has a bust 
and alao a statue of Faraday, but the Roytd Society 
had a portrait only. Sir Robert Hadfiold thereforej 
added to the debt wliioh scientific workers already 
owe him for his memorial volume to Faraday by^ 
commissioning Mrs. Forbes to make a bronze bust, 
which has now been presented to the Royal Society. 

Announcements 

' Dft, Clarsnok SBCmt will deliver a lecture 
entitled “Modem Cliemical Nomenclature” before 
the Ohemioal Society on May 14 at 8 p.m. The 
fifth Pedler Lecture, entitled “Synthesis in Bio- 
chemietiy”, will be delivered before the Society by 
Prof, R* Robinson on May 28 at 6.30 p.m. Both 
lecttttte will be given in the meeting hall of the 
InatiWtion of Mechanical Engineers, Storey’d Got©, 
WestminBter, S.W.l. 

' ■ 

Tk# sixth Congress of German. Entomologists will 
bo h^ at Mtindon (Hanover) under the presidency of 
Prot: lietitiann Erdaanim on May 27-'80. Further 
inftwn^ (MUa he oht^ed from Ih'. Walther Horn, 

Chxsslerstr. 20, Berlim 


ArPuiCATiOMS art^ invited for the following appoint¬ 
ments, on or before the dates mentioned : 

A lecturer in electrical engineering in Cannock 
Chase Mining College—The Director of Education, 
County Education Offices, Stafford (May 9). 

An assistant master in modern physics at the 
Hartford Technical Collegt^—Mr. F. L. Notley, 11 
Esm^x Hood, Hartford (May 9). 

An lissifitont inspector of fisheries (male) in the 
Department of Agriculture, Dublin —The Secretary, 
Civil Service Cc^mmission, 45 Upi>er O’Connell Street. 
Dublin, C.8 (May 11)* 

A lecturer in anatomy in the University of Caix? 
Town—The High C’orainiwsioiier for the Union of 
South Africa, Trafalgar Square, W.C.2 (May^ 12). 

An assistant hx^turer in engineering in the Brighton 
Teclinical College—The Education Olfioer, 54 Old 
Steine, Brighton (May 12), 

Scientific officers for food investigation at the Low 
Temperature Research Station for Research in Bio¬ 
chemistry and Biophysics, Cambridge; the Covecit 
Garden Laboratory ; the Torry Kosoaroh Station, 
Aberdeen ; and the Ditton Laboratory, East Mailing 
—^I’he Establishment Officer, Department of Scientific 
and Industrial Research, 16 Old Queen Street, 
Westminster, S.W.l (May 14). 

A i>rofe»«or of botany in the Univ'crsity of Cam^ 
bridge—The Vice-Chancellor (May 16). 

A temporary assistant (Grade III) in the Admiralty 
Chomioal Pool—The Se<^retary of the Admiralty 
(C.E. Branch), Whitehall, S.W.l (quote No, C.E. 
6743/36) (May 16). 

A meohanioal and electrical engineer in the Public 
Works Department of the Government of the Gpkl 
Coasl^Th© Crown, Agents for the Cbloniea, 4 MUL 
bank, London, S.W.l (quote M/4166). 

A woman lecturer in psychology, method, ©to., in 
St. Mary’s Training College, Poona—Sister Suprerior, 
Sti, HelonV School, Abii^on. 
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Letters to the Editor 

The Editor doee not hold hirns€i(f reaponaible for o^niom exprwod hy hi 0 corfespondsntt. 
He cannot undertake to return^ or to correspond with the toritera of, rtjjfeeted manuscripts 
intended for this or any other part of Natuxuc. No notice is taken of anonymous oommunioaHons, 

Noras ON POINTS IN SOM» OP THIS W»KK*fl UCmBKS APPWAB ON P, 746. 
CORRKSPONDKNTS ABB INVITED TO ATTACH SmiI*AB SxnmABUUB TO THBIB OOlOCtTNIOATIONa, 


originaU 1 find the locality was Barrow Island off 


'Spinifex' in Australia 

In the review of “The Graminea)’* by Dr. Agnes 
Arber in Nature of August 31, 1636, p. 318, Spinifex 
paradoxus is referred to as one of the dominant 


speoies in the Sturt Desert of Australia. S, paradoxus, 
though widely distributed in sandy patches in the 
oentred parts of Australia, cannot be considered a 
dominant species. The mistake has arisen through 
the use of the term ‘spinifex’ for various species of 
Triodia, which are dominant and very conspicuous 
features of many parts of 
Central Australia both on 
hills and mountain ranges 
and on sandy areas. Thus 
the ‘spinifex* of tlie ex- 
plorers is almost invariably 
one or other species of 
Triodda, the other popular 
name of which is porcupine 
grass. 

The origin of this con- 
fusion is puzzling. Prof. 

Morris, in “Austral English” 

(1898), under “Spinifex” re¬ 
fers to this mistake and gives 
four quotations involving the 
error. The first was in 1846, 

J. L. Stokes, “Discoveries in 
Australia”, vol. 2, p, 209: 

“In the valley was a little 
sandy soil, nounshmg the 
4 pmifex”. On ooiumlti^ the 


the north-west coast of Western Australia, a situation 
neor^the sea where Spinife&p Mrsutua may x^ossibly 
occur, so perhaps Morris was wrong in considering 
this on error. Morris's next 
quotations are much later, 
namely, 1887, 1890 and 189S. 
I have found three references 
in Captain Sturt's “Narra- 
tix'C of an Esmodition into 
Central Australia”, 1849, 1; 
namely, p. 261 : “The 
were covered with spit^ex, 
through which we found it 
dtfi8cult to force a way”; 
p. 364, “we passed over high 
ridges of sand, thickly 
covered with apini^ex” ; p. 
407: “they [the natives] hod 
even been amongst the spini- 
fex gathering the seed of the 
mesembrionthomum” (prob* 
ably Portulaoa)* Strange to 
say, Epinifex paradoxus was 
actually collected by Sturt 
on this expedition md was 
described in the appendix to 
vol. n, p, 89, by Hobart 
Brown as Neuracims para- 
doxa. According to F, M. 
Bailey it was not tmnsferrefl to the genus Spinifex 
until 1877 (Bentham inHooker “Ic. pL”). Consequently 
there could not have been any oonfhsion in Bturt's 
mind between the specimens of 8^ paradoms he 
collected which wore later described as N* pom- 
doxa, and his ^spinifex' which rendered traveUing 














^ ^Dtild, however, bo 

ejaMoiahy- euiifcAbW for of 2Vio^ with their 

ixtHf^ihg i^rUikly leaves like Ions sharp-pointed 
ooedlee bristling in all d&eotions as tlie 
j^pifaiOs of h hedge^hog. paradosBUB is not prickly 
and is samethnee apol^n of as ^sandhills cano-grass*. 
IHsus 9tti^ saeros io have boon the originator of the 
mistake wd has been followed by most of the later 
exj^orers* How he came to medce it ia, however, still 
a poazte, ' 

X onoloso two photographs (Figs, 1 and 2) taken on 
a reoont oamol trip to Ayers Rook, a very unget-at- 
able place. These Uhtstrate well the abundance and 
eppOaranoe of Tnodia in parts of Central Australia. 

J. B. Clbland. 

University, 

Adelaide, South Australia. 

Jan. 10. 

Ik reply to Prof, Cleland’s letter, which has been 
referred to me by the Editor of NATtias, I may say 
that 1 am quite cognisant of the use of the pc^nilar 
name ^spinifex* for most of the Australian species of 
Triodia, and am well aware of their dominance in 
the more arid regions of the interior. In referring to 
Spinifex paradoxua^ however, I merely directed 
attention to an extremely interesting example of a 
xerophytio grass with rigid woody culms and male 
and female apikelets on different plants. The state¬ 
ment that Spinifex paradoxus is **one of the dominant 
species in the 8turt Desert of Australia’* was not 
t^en from the book under review, but was gleaned 
from the jjapers quoted below. 

Accarding to Prof. J, A. Prescott in his ‘‘Soils of 
Australia in relation to Vegetation and Climate” 
(Austral. Council Sci. Ind. Res. Bull, 52,p. 54 ; 1931), 
there are two extensive desert areas, consisting 
mostly of paralleJ sand-ridges boaring a desert gross 
association, the principal grasses being “spinifex” or 
“porcupine grass” {THodia pungent and T. irriians), 
“cane grass*' {Spinifex paradoxus)^ ifhe laiter 
conmum in the more eastern <teeer/-arcdw but the 
former more universal in their occurrence. 

Prof. Cleland, himself, in a paper with J. M, Block 
and L. Reese on the flora of the north-east comer of 
South Australia (Trane, Soc, S, Austral,, 49, 
1()3*120; 1925), states (p. 106) that the vegetation 
on the more or lean shifting satidhillH is meagre but 
very characteristic. Among the most striking plants 
on the higher sandhills am Spinifex paradoxits and 
Triodia^ etc. 

Prof. Cleland, of course, is a well-known authority 
on the vegetation of these desert-areas, having made 
several expeditions through them, and his statement 
that Spinifex paradoxus is not one of the really 
dominant grasses should be accepted as conclusive. 

Thjc R»vikwier. 


A Unitary Model of the Galactic System 

discordant the present views in 
as^nomy are, they all concur in considering Milky 
# 0 ^ as xitA agglomerations of stars and 
collection of stms surrounding the sxm 
disdno^ Tothecommon- 

based on af^arently cloud-like 
Mfflcy Way 0ne usually adds the 
asgtimtsit* The space dehsi^ of stars in 
sotne gmaotic clouds mat decreases 
Indicatbg -the agistence 
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of separate stellar agglomeraticns. The g^mal belief 
in the existence of the 'local system’ is based on two 
facts: the well-known decrease in apparent star/ 
density with increasing distance from the sun, and 
the distribution of brighter early stars and difftiSe 
nebuhe along a circle inclined at several degrees 
the galactic equator. 

R^ent discoveries have shown that our galactic 
system is quite comparable in aise with a large extra* 
galactic nebula, and disposed of the comforting idea 
of transparent galactic space. They throw new lij^t 
on this vexed problem, suggesting doubts as to tlie 
very existence of separate Milky Way olouds. Against 
the well-known arguments in favour of the existence 
of sucli clouds, we may now bring the ibllowing : 

(1) Owing to the shearing effects of the galactic 
rotation, such galactic clouds would be dissipated in 
the course of a few revolutions, tlie period of which, 
is considerably shorter than the shortest permissible- 
cosmic time scale. Such a flattened system of olouda 
would be, moreover, very unstable even without 
shearing eflects of rotation. 

(2) A galaxy of such a complicated character 
would be quite an exceptional formation among extras 
galactic nobul», which never rosomblo an accumula¬ 
tion of separate clouds. 

(3) It should be indicated that tho al>ove- 
meutioned results of earlier stor counts arc not sub¬ 
stantiated by recent work by SoliaMn, who dealt* 
with absolutely bright stars. In all tho regions, 
investigated from (>ygnus to Auriga, no increase in 
density has been found m far as 8*6 kilopeu^ecs from, 
the sun ; only in the region of Scutum—20'’-“30‘^ from 
the direction towards the galactic centre—do 8ohal5n*s 
curves indicate condensations of stars. 

The arguments agabst tho existence of a ‘JocaL 
system* can be sumtnarise<l as follows : 

(1) Not the slightest dynamical effects of tljia 
system has over been found in stellar movements,, 
which seem to be governed by the distatit galactic 
centre in Sagittarius. 

(2) An apparent arran^ment of brighter B stars 
largely depends upon a rich but isolate star group, 
in Orion, without whicli the ‘secondary galaxy* 
would be lost in a general star field. Tlie distribution, 
of diffuse nobulaj showing continuous ajxictra simply 
repeats tho distribution of dark nebulae. 

(3) Tlie deoroaso in star density with the distance 
from the suu fjan be explained by cosmic absorption 
of 0*3-0-4 mag. per 10* parsecs in visual light; 
this value being substantiated by independent 
evidence. Two diametrically opposite regions oF 
obscuration cross the ‘local system’ : one in Ophiuchus. 
(galactic lo^. 330^ -30°), in low northern latitudes, 
the other in Taurus (galactic l<mg. 100°““150*) in 
low southern latitudes. Both run seemingly parallel 
to each other and perpendicular to the corresponding 
galactic radius vector. The direction towaid the. 
‘centre’ of the ‘local system’ in Carina is also per¬ 
pendicular to the i^laotlc radius vector of the sun 
(between both regions of obscurations); it corre¬ 
sponds to the minimum of cosmic ab^rption. 

There ore several other well-attested examples of 
heavy obscurations in the galactic belt; some 
authorities even admit that the major bifiimation 
of tho Milky Way represents an apfMurant effect of 
very distant dark nebulas. Now having m view the 
above-titlientioned diMoulries ooimeoted the 

exist^ce of individual galactic clouds, it seems, 
natural to one st^ iWther to roadi a new 
rather radiool eoholnsiqn, If such an 
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structural feature of the Milky Way as its bifurcation 
can be explained by a superposition of dark nebulss* 
why should we consider this cloud-like appearance 
of ^o Milky Way as real ¥ It is a natural oonscH^uence 
to suppose that less luminous spaciugs in tlie Milky 
Way, wliich are responsible for tho separate appear¬ 
ance of, say, the cloud in Cygnus, are nothing else 
than the effects of obscuring matter, stiperpostKl on 
the otherwise continuous galactic train. From this 
point of view, the general cloud-like appearance of 
the Milky Way is just an illusion. 

It seems preferable to think of otir galaxy as a 
flattened system with the star density varying as a 
continuous function of the distance from the centre 
in glagittarius (allowance being made for some local 
irregularities, like star clusters, etc.). On this dis¬ 
tribution is superposed in onr vicinity such a dis¬ 
tribution of absorbing matter, which produces the 
appearance of the Milky Way clouds and of the ‘local 
system’. Imagine ourselves locatf^d in one of tho 
long dark patclies in the Andromeda nebula, which 
ore so similar to tlie obscurations of Ophiuohua and 
Taurus in our galaxy. In such a location we certainly 
would get a rather strange picture of this galaxy— 
its bright nucleus would disappear for us, while some 
minor portions of stellar distribution would appear 
as isolated bright star clouds. Immersed in this 
deceiving shatlowy absorbing matter, even the best 
Androm^ian astronomer certainly would prefer at 
the beginning a composite, instead of a unitar 3 % model 
of his galaxy, 

B. P, OBIUSIMOVld. 

Poulkovo Observatery. 

Feb. 27. 


Determination of Particle Weight and Shape 
from Diffusion and Viscosity Data 

Fbom a knowledge of the diffusion constant and 
viscosity of protein solutions, it has been found 


'tJR'E -, ■■■ '''lilAY'2,:.193S'' 

ia total volume of material in 1 e.o. oi 
solution, 

6/a is ratio of the long to short axis of a rod. 

By substituting the value of a/6 obtained from the 
latter equation in the Herzog, Illig and Kudar 
equation’ for the diffusion constant of on elongated 
ellipsoidal particle, 



where D is the obscrvtKi diffusion constant, 

Do the diffusion constant the particle would 
have if spherical, 

a/b is the ratio of the short and long axis of 
the particle. 

We are thus able to determine tho ratio DjD^ and 
from this ratio and the diffusion constant wo can 
calculate the molecular weights of proteins. 

In tlie accompanying table we give results for 
several proteins. The diffusion constants were 
measured at 20® C. by the refractomotric method of 
Lamm’ and the viscosities were measured at tho 
same temperature with an Ostwald viscosimeter. The 
viscosity increments are those determined for the 
proteins at their isoelectric points. 

The last column, giving the ratio Jl/r^/Jlf (sed.), 
shows that these valum are constant, having a value 
around 0*71. In calculating the values a/6, I did 
not consider the hydration of the protein particles. 
If the hydration accounts for the big difference 
between the molecular weights determined from 
viscosity an<i diffusion data, and those determined 
from sedimentation data, we must conclude that the 
hydration factor is approximately constant for the 
proteins investigated. 


Protein 

a 

(afbhj 


D X 10- 
cm.'/nc. 

A y 10» 
cm.*/«45. 

r X 10’ 
om. 

Mfj 

M (»Gd,) 


Ovalbumin 

1-043 

0-142 

0-7S 

7*76 

10-60 

2-01 

27,500 

40,600» 

0*68 

l^:UjgJobuUn 

1-045 

0*134 

0*716 

7*26 

10-12 

2*10 

8i,aoo 

40,000 

0*78 

l^rumalbumln 

1*060 

0*128 

0*60 

6*10 

8*34 

2-41 

47,400 

67,100 

0*71 

Amandin 

1 -066 

0*124 

0*70 

8*62 

6*17 

4-12 

288,000 

380,000 

0*72 

ThyroBlobuIin 

1-OW 

0-100 

0*05 

2*70 

4*15 

5*14 

469.000 

676,000 

0*69 

Octopus hsmocyanln 

1*006 

0*100 

0*65 

X*65 

2*54 

8-30 

2,020,000 

2,780,000 

0-73 


__i 

_J 

! 1 

1 

t 

1 

1 j 1 Average 

0*71 


(a(b)r} value of afb caleulatod fVom viscosity daU. 

», *1 ,» ^ „ I, »» tr 

Aflned.) „ Af „ ultisccatjifuse daU. 


possible to estimate molecular weight and shape. By 
combining W. Kuhn’s equation^ 

with Arrhenius’s equation* 

TTj/tjo a«, 

wo obtain ; 

lna=.>),[2-6(? + 


llie constancy of the ratio of the molecular weights 
calculated from diffusion and viscosity data and thooe 
from sedimentation data shows that we have a new 
method for the determination of the moiecml4r 
weights of proteins. 

A fuller report of this work will be published later 

on. 

Ai^RSD POLflOK* 

Laboratory of Physioal Chemistry, 

University, Uppsala. 

March 


where t) is observed viscosity, 

Tjo is visooBity of the duq^ersion mediiun, 
In tr is virposity increment at infinit© dilution, 


^W, Kuhn, r. phi/t^Clum, 
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Thermal Conductivity of Deuterium 

Thk thermc^ conductivity of deuterium extracted 
from heavy water containing 99*2 per cent D haH 
been determined. 

'to prepare the deuterium gas a measured small 
quantity of the heavy water was first converted into 
NaOD by adding it to the requisite amount of sodiuin 
peroxide (gentle heating dis^lling the oxygen gas). 
^6 deuterium was then obtain^ by heating the 
NaOD with sodium oxalate in molecular proportions 
and the purification of the gas accomplished by the 
usual procedure of passing it directly into the 
evacuated conductivity apparatus throu^ the wall 
of a heated 'degassed' palladium tube. 

A series of detenninations of the thermal con¬ 
ductivity at 0® C. wore made over the pressure range 
44*15 cm. Hg, the maximum mean temperature of 
the gas in the aeries being 1*6® C. Over ttds range of 
pressures the conductivity was constant within the 
limits of ez|:>erimental error, the mean of st^ven 
determinations being 

kj} ■» (92*94 ± 0*04) X 10“* cal. om.“‘ see."* dog. 

as oompared with the value of 41*3 x 10“* for 
hydrogen. 

G. W. Kannuluik. 

Natural Philosophy Laboratory, 

University of Melbourne. 

March 17. 


Measurement of the Thermal Conductivity of Gases 

D». KANKUiitriK used in the above measurement 
a method^ which was devised a few years ago foi 
measuring the thermal conductivity of a gas and was 
used by him and Dr. Martin to measure its value for 
a number of gases. In it a thick electrically heated 
wire CO-axial with a vertical metal tube, wMch con¬ 
tains the gas, is used. A wire of very pure platinum 
and an accurately lapped stainless steel tube were 
used in the experiment on deuterium described in the 
previous letter. 

The advantages of this method seem to have 
escaped attention, and I take this opportunity of 
directing attention to them. To do this it is neoesscu'y 
to recall the charaoteristios of other methods. Dr. 
Hercos and I devised an electrically hoate<l parallel 
plate method, in which the horizontal layer of gas is 
heated at its upper surface (whicli prevents con¬ 
vection) ; in a recent development of this method 
radiation is eliminated by using two thicknesses of 
gas. Now, when heat crosses the interface between 
a 'gas and a solid, there is a discontinuity of tem¬ 
perature, but in the parallel plate method its effec^t 
IS negligible. Although the plate method is very 
simple in principle, in practice considerable skill and 
time is needed to attain the steady temperatures, 
which M6 aasumed in the theory of these steady state 
processes, wd a large volume of gas is xequir^. 

An eleotrioaUy heated thin wire has been extensively 
used for measuring the conductivities of gases. Steady 
temperatures are readily attained, and only a small 
quantity of gas is The gradient of tempera¬ 

ture near a thin wire is, however, necessarily largo, 
and this in turn means the effect of the temperature 
discontmatty at the sitrfaoe of the wire is large. 
There is diffiGulty, too, in eliminating oonveotion by 
r6duoii% tha pressure of the gas, for molecular 
condiioSpn may ^ in befori? oonyection is eliminated. 
The ^ other difficulties 


Dr. Kannuluik introduced the use of a thick wire 
and gave the mathematical theory needed to enable 
such a wire to be usod. Prof. T. M. Cherry has add^ 
to this theory, which now appears to be complete. 

Using a thick wire the effect of temperature dis¬ 
continuity at the wire surface is almost negligibly, 
and can bo calculated. Convection of heat can be 
eliminated before inoleculEU* conduction sets in, 
Kannuluik and Martin have shown that the method 
gives for the thermal conductivity of air a value 
which agrees with that found by oaroful observations 
with the parallel plate method* to the accuracy of 
such measurements. It agrees, too, with Weber's 
value for air obtained with a thin wire, but it should 
bo added other recent determinations* made with 
thin wires are about 2 per cent higher than the 
values found with a thick wire and with the parallel 
plate methods. I l^elieve this difference is not signi¬ 
ficant as showing a Hystoinatic difference between the 
methods, emd that it arises from experimental errors 
sucli as those arising in eliminating temperature dis¬ 
continuity and in measuring the diameter of the wire 
used, etc, 

T. H. Laby. 

London. 

April 8. 

* 0. W. Ksnnulnlk, Proe. Rov. Soc., A, m. 320 (1931), And G. W, 
Kannolulk and L. H. Muttn. Ibid.. A, 141, U4 (1933) and A, 144, m 
(1934). 

* T. H. Laby, Ibid.. A, 144. 494 (1934), and UorcuB and Sutherland. 
Ibid., A, 14S, R99 (1934). 

* Awbory: article on Heat In “Reporta on RrOBroea In Phyalca" 
vol. 2, 195 (1930). 

Effect of (Estrogenic Hormones on Lactation in the 
Cow 

There is evidence^ that administration of cestro- 
genic hormones to laotating animals causes inhibition 
of milk secretion. In the case of the work cited, 
largely owing to the difficulty of making accurate 
measurements of milk secretion rate and of changes 
in milk composition in experiments on small animals, 
the evidence that inhibition occurs is not so con¬ 
clusive as might be desired, nor have accompanying 
changes in milk composition been studied. The above 
difficulties are obviated by use of the lactating cow 
as experimental animal. 

In the course of studies of the hormonal control 
of lactation now in progress at tliis Institute, the 
effect of the administration of massive doses of 
OBStrogenio hormones to the laotating cow hew been 
investigated*. Fig. 1 shows the most interesting of 
the results obtained when a lactating Guernsey cow 
was given, by intramuscular injections spread over 
tliree days, a total of 500 mgm. oestrone and 50 mgm. 
oestradiol benzoate. Injection into a control cow of 
equal amounts of the oil in which the hormones 
wore dissolved showed this to be without effect on 
lac^tation. 

It will be seen that while oestrogenio hormone 
caused a marked diminution in the daily milk yield 
(on inhibition of approximately 20 per cent) the non¬ 
fatty solids content of the milk was raised by more 
than 10 per cent. This finding, taken in conjunction 
with the fact that thyroxine administration leads to 
an increase in milk non-fatty solids content*, gives 
reason to hope that in the near future the factors 
controlling the level of non-fhtty solids in milk will 
be further elucidated, and a method of treatment 

* This work hM hwA made poasiUa by ttM Undnen ol MeWn. 
Otvuton Labmtoriea sod Mmsts. Sohari^ Ltd., glyoa 

cmxom suppifd# of wittw siwl bentoo^ 
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based on ph5^siological principles, applicable to cows 
secn^ting milk poor in non-fatty solids, may b© 
evolved. 



6 10 15 20 25 80 85 


Days 

Kl<3. 1. 1. Milk phofiptiatue concfiDtratlou. 

II, Per cent non-fiatty Holldm In milk. 

III. DaUy milk yield. 

A-B, injection period. 

The results of this oxperimont confirm the sugges¬ 
tion from previous work* that tlio secretion of milk 
fat is a process not yery closely related to the secretion 
of other milk solids, since in the dose given, matro- 
genic hormone hod little effect on the fat content of 
the milk. The percentage drop in the total daily 
secretion of milk fat caused by the experimental 
treatment was therefore far greater than the per¬ 
centage fall in the daily secretion of non-fatty solids. 
A point of further interest, in view of the inverse 
relationship known to exist throughout lactation* 
between milk yield and milk phosphatase concentra¬ 
tion, is the striking increase in the latter quantity 
following cestrogenic hormone administration. 

These experiments, which are being extended, will 
be reported in detail elsewhere. 

S. J. Foludy. 

National Institute for Research in Dairying, 

Shinfield, Nr. Heading, Berks. 

April 3. 

* Parkos and BeUerby, J. PhpHoL, 82. 301 (1926-27). llob«OD. 
quart. J. Exn. PhmUfL, M, 337 (1934-35). Smith and Smith, Amer. 
J, PSfftiolt 108, 366 (1933). Nelson, Emdoerinol^, 18, 83 (1934). 

* FoUey and WUlte, Proc. Hoy. Sue., B, 1936 (m the prese). 

• Oraluim, J. Nutrition, 7, 407 (1984), 

• Folley and Kay, Bloobem. Soc., March 13, 1980 {J. Soe, Ch«m. 

Tnd., 50. 234 ; IDSOj. 


Inhibition of the Pasteur Effect 
An explanation has been offered^ for the action 
of potassium salts*.* in inhibiting the Pasteur ^oct 
and in increasing the respiration of brain. It was 
suggested tliat normally in oxygen only port of the 
cell -enzymes which attack carbohydrates are accessible 
to their substrates, and that respiratory energy is 
responsible for the maintenance of this inaccessibility ; 
in aruerobiosis the enzymes are supposed to be fully 
accessible. Potaasium salts afiGsot the oell-enzymes 
so as to make them fhlly accessible. 


It is now suggested that the reason why this 
pota^ium effect is only observed in brain oortt^ix* is 
because in this tissue the metabolism is mainly 
located in the superficial dendritoa and not in the 
interior of the cell (as indicated by the work of 
Holmes*). In other cells the ionic concentrations at 
the actual site of metabolic activity cannot bo altered 
80 readily by artificial methods. 

It would seem that other inhibitors of the Pasteur 
effect (for example, dinitro-o-cresol*-* and pheno* 
safraninc^) act by inhibiting a small specific fraction 
of respiration which is responsible for the Pasteur 
effect. There is thus a primary inhibition of the 
specific fraction of respiration which maintains the 
partial inaccessibility of the itispiratory ami glyco- 
lyti« enzymes. The enzymes become fully accessible 
and there results a secondary rise both in glycolysis 
and respiration. The net effect on the magnitude of 
the res])iration is det<irmined by how much of the 
initial res|>iration is eliminated; this no doubt 
depends on the nature ontl concentration of the 
inhibitor. The sign of tlie net effect on the respiration 
is determined by whether the initial inhibition or the 
secondary augmentation is the greater. 

It is tlius possible to have either an inorease, or 
a decreast', or even no net change in respiratory rate 
r^ccompanying this inhibition of the Pasteur effect. 
There is, however, a qualitative change in the respira¬ 
tion, since the fraction which causes the Pasteur 
effect has been eliminated. This specific fraction of 
respiration is more susceptible tlion the rest. Thus 
low concentrations of cyanide can cause inhibition 
of the Pasteur effect without any fall*, or even with 
a rise**” in respiration, while higher concentrations 
of cyanide cause a net diminution in respiratory rat© 
together with inhibition of the Postour effect. 

The theory of mechanism earlier advocated* can 
thus well explain inhibition of the Pasteur effect as 
well as the observed respiratory changes which 
accompany this inhibition. 

Kenoal C. Dixon. 

Sir William Diinn Institute 
of Bio<ih©mi8tr>% 

Cambridge. 

March 19. 

* K. G, UUon aaU B. G. Holmes, NkTCEB. 185, 995 (1036). 

> 0. A. AMiBird and K. 0. Dixon, Bioehtm, J,, 29, 157 (1985). 

* F. Dkkens and D. G. Grevtlla, Biae^um, «/., 29, 1468 (19B5). 

• B. G. HolxnM, BioeJim. 98, 2005 (1982). 

> B. C. Dodda axul D. G. OnsTlUe, Aanotf, 1, 398 (1984). 

« JK 0. GrevUk and K. G. Stem, BiwAam. J., 29, 467 (1935). 

’ F. DiokKiu, Nature, 129, 762 (1985). 

> H. taMT, Nature, 126, 184 (1086). 

• L. Ganavoto, Biae^. 2., W. 147 (1027). 

» O. Warburs, Bioehsm. Z„ 109, 230 (1910). 


Host Density and the Success of Entomophagous 
Parasites 

The subject of this communication is the effect 
of the density of a host population upon the relative 
success of a searching female parasite. So ffur «s I 
am aware, this I«w not received any prior experi¬ 
mental treatment. Smirnov and Wli^imirow, as 
reported by Gause*, have demonstrated a relation 
between the iziorease of a parasite population and tihe 
concentration of the host, but this is a problem distinct 
from the present one although similar in nature. 

The area which must be traversed by a femidG 
parasite searching for a host depends upon the con¬ 
centration of the host. If the density of the host 
within a given area is reduced, then it adonis abv^O^ 
that the distance to he covered by Ihe 
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eao(nui:ta4!l|^ liost individual will bo increased. A 
fiimple '^oxild be, that the area to be 

tmvaraad by the paraaite is inversely proportional to 
the density of the host population, so that wo have 

A « 1/D. 

If the Boarohintt is at random, however, there is 
no such simple reiatM^. Although the parasite may 
gcaroh, say, a total lOd units of area, actually she 
will search only 63 d^trent units. The fundaniental 
nature of tlie phenomenon is then in conformity with 
the conception expressed by the formula evolved by 
Thompson* for the random distribution of parasitt^ 
progeny; namely, 

Y ^ N{1 - 

W© should, therefore, have two equations to consider 
in any study of the problem. 



of Hoit “ Coropna ptr $i^prt f6ot 

iriQ. 1. 


A hypothetical case, based upon tlie above equa¬ 
tions, is presented in the following %ujreB ; 


When the percentage of parasitism is plotted 
against the host density we obtain Curve A (broken 
line) of Fig. 1, In the experimental investigations, 
the Choloid parasite, MicropUatron fums^^ Zett., 
and its host, Diprion polytotmm^ Htg., were used. 
The parasite was confronted with varying densities 
of host population for a definite time. 'Die results 
obtained are given in Curve D, which embodies 
records of a number of single females at eacli host 
density. 

It will be noted that the curves representing the 
relation between percentage of parasitism and host 
density in the theoretical and experimental oases 
ore of very Bimilar form. If the formula for random 
distribution be slightly modified, by the introduction 
of a constant, so as to read 

r « (1 - - K. 

w obtfdn Jrorperoent^ parasitism Curve C, which 
is stiU skhijar to ti\e cntperimmtal Curve D, 


The results of the experimental work thus support 
the assumptions that the area searched by the para¬ 
site varies inversely as the density of the host popula¬ 
tion, and that the searching is at random, though it 
is clear that some modifioatioii of this simple theor^^ 
is required to obtain precise correspondence. 

The experiments indicate that tiio curve obtained 
is independent of climate and that it is unaffected 
by the presence in the host {)opu]atit)n of unsuitable 
individuals. The latter merely have the effect of 
reducing the actual host density. 

The results forming the subject of this preliminary 
communication will be dealt witli fully elsewhere. 

O. C. Uli.yett. 

Farnham House Laboratory, 

Famham Royal, Bucks. 

March IK. 

■ Z. anmr. Ewl., SO. (Utt (1B34). 

• Ann. Fac. Set. Manititles, 8 (il), 69 (1924). 


Selective Fading on Ultra-Short Waves 
In a recently inablishcnl paj>er^ w^e hav'o given data 
indicating that 4*6 moire radio transmission to points 
below the horizon is affocU^d by meteorological con¬ 
ditions. A subsequent study between stations located 
at Atlantic Highlands, N.J., and East Moriches, Long 
Island, has oncountorod fading which further ox- 
perienot) has shown is rarely absent, and wo have 
raede, therefore, a rather extensive study of the 
fading itself. 

Over this 70-milo, all water, path wo have trans¬ 
mitted at wavo-Iongths fnmi 1'6 to 4*8 metros, 
radiating singly or simultaneously from antennee of 
vortical and horizontal polarisation, imder various 
seasonal and meteorological conditions, during tlie 
past twenty months. We find the fading to be 
relatively slow, compared to short w’avo fading; a 
recorder tape rumiiiig at the rate of 1 *5 cm. 
jKir minute separates the fluctuations satis¬ 
factorily. This fading is apjiarently quite 
erratic, but wo occasionally have deep 
(30 db.), usually single, occasionally paired, 
signal drops, lasting from one to live min- 
utcis overall. W^e also distinguish a rapid, 
quite uniform, signal oscillation of the order 
of 5 cycles per minute, and persisting for 
hours, which we have termed ‘scintil¬ 
lation’. 

Simultaneous records on two different 
waves of the same polarisation may show considerable 
similarity when the wave-length difference is small or 
the fading slow. Exiurt coincidence is not observed oven 
though the wave-lengths differ by only 2 per cent, and 
the shorter wave-length usually shows tJie worse fading 
(more and deeper minima per minute). Simultaneous 
transmission of the same wave-length on the two 
polarisations shows no ooincidenoo, and the hori¬ 
zontally polarised component always has the deeper 
and more rapid fading. As the distance from the 
transmitter decreases, the fading decreases, practically 
dropping out when an ‘air-line’ path is reached. No 
defimto correlation of fading with weather and no 
major diurnal variation has as yet been demon¬ 
strated, Wo find, however, that the average 
signal intensity falls off during the winter montl^. 
Fading on adjacent antennaa, 52 ft. and 14 ft, 
respectively above ground, is practically identical j 
the received signal level increases with height, 
however. 
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Suspecting that wave interferenoo from multiple 
path tr anamifta inn ia the cause of soiuo of the fadii^, 
we have recently applied tlie frequency sweep method 
of demonstrating multiple paths. A short-circuiting 
ling rotating in the tank circuit coil of the trans¬ 
mitter oscillator gave a frequency variation of 6*2 
megacycles at about 66 megacycles. The receiver 
band width, 3 db. down, was 3-2 megacycles. Ob¬ 
servations were made by photographing xdth cinema 
camera the pattern of the cathode ray tube, whose 
sweep frequency was synchronised with the rotation 
of the short-circuiting ring, These pictures have 
indicated that the ft^ing is usually tied up with 
wave interference. A sample observation covering 
96 seconds is given in Fig. 1, where five frames best 





FREQUENCY IN MEGACYCLES 

FIG. 1. Typical neriee of cathode ray 
oscillograph patterns. Ordinates are 
proportional to signal voltage 
squared. Dotted curve Is Uke measured 
overall characteristic of the trans- 
Tnltter-reeelver system for firee space. 

Taken Dec. 13, 193&, 7.&0 a.m. 

illustrating the sequence have been copied from the 
film. The phenomenon is complex ; apparently at 
least three comiiononts ore here present. The multiple 
minimum structure suggests a pair of components 
with some 240 metres path difference (3 x 
A/=frequency difference between minima, 
path difference in cm.), while the superposed broad 
moving minimum requires a close vari^le twin of 
one of the pair. (This fine structure can serve 
as a very sensitive indicator of path difference 
stability.) 

It is our experience that while some fades are 
apparently due to only two componento, in general 
the cathode tube pattern is so complicated that 
three or more components are required, A stratified 
atmosphere is the obvious explanation of these 
multiple transmissions, and the existence of such 
strata has been independently shown by plotting the 
dielectric constant of the air versus height from data 
fumialied us by the U.S, Weather Bureau. This 
Bureau obtains daily pressure, temperature and 
humidity soundings of the atmosphere by aeroplane. 


No Kanneily-Heaviside layer refieotion has yet been 
observed. It is hard to viscudise a selective abenniption 
condition which will yield an alternative eiqplaziation 
of those results. This work is being continued,. 

Cabi. R. ExoLum). 

Ahthub B. Cbawfoed. 

William W, Mumfoed. 
Bell Telepliono Laboratories Exp. Station, 

Holmdel, New Jersey. 

Feb. 21. 

> BfU Syttm T$oh. J., 14-360 (July, 1035). 


End-points of the p-ray Spectra of Radium E and 
* Thorium C' 

The result of applying the Konopinski-Uhlenback* 
modification of Fermi’s* theory of p-ray disintegration 
to data previously obtained separately by us for 
radium E • and thorium is shown in Fig. 1, 
In agreement with the work of Kurio, Kichai^on 
and Paxton* on the p-ray spectra of light elements 
ren<le*rcd artificially radioactive by positive ion 
bombardment, the Konopinski-Ulilonbeok modifica¬ 
tion is shown from curves (1) and (2) to give a linear 
relation for against E, where N is the number 

of cloud-chamber tracks of moan energy E and 
/ 5=^ Y)(l + 0*366 7)), 7) being equal to ffp/1700. 



CJurves (3) and (4) were obtained by plotting 
against E as on the tmmodified Fermi theory. 
The end-points, which are situated considerably 
beyond the lost measured track, ore found to ooeur 
at E « 1-36 X lO* V. and .ff « 2-26 x 10* v., 
oorrospondiiig to Hp ^ 6976 and « 9030 for 
radium E and thorium C* respectively. 

F. C. Ghampiok. 

N. S. Alsxaxotr. 

King’s College, 

London. 

March 27, 


> PAig. 68, 7 (1M6}. 


sod E, C. 
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Sxdtation of Gamma Rays in Boron 

3 y using pua^ metalUo boron, we have recently 
confirmed the emission of gamma rays from this 
eletnecit in the presence of slow noutrous. By com¬ 
paring the intensity of gamma rays with that of those 
amitt^ from cad^um. and assuming that every 
absorption process of a slow neutron by a cadmium 
atom is accompanied by the amission of a gamma 
ray quantum, we were able to estimate the cross- 
section of the boron atom for the emission of gamtnu 
rays to bo about one twentieth of tlie total absorption 
cross-saotiou. On account of their low intefusity. wo 
have not yet been able to determine their quantum 
energy. These gamma rays may either be accompany* 
ing the well-known disintegration process found by 
Ch^wick and Goldhaber. and Fermi and his 
coUaborators, or they may be emitted by the capture 
process by to form B”. The capture process by 
B“ is excluded, for B^* is radioactive*, decaying with 
a period shorter than a second and emitting very 
fast beta rays, which wore not observed in our case. 

Though the fact that boron emits gamma rays in 
the presence of slow neutrons la not of s{)ooial 
importance, it is imjKirtant from the experimental 
side, for this element is always used as the ^shutter* 
for slow neutrons in investigations on the emisskm 
of gamma rays under the bombardment of neutrons. 

Sjsisiti Kikuchi. 

Hiboo Aoki. 

Kodi Husimt. 

Physical Institute. 

Osaka Imperial University. 

March 3. 

' H. E. Cmne, L. A. BeluMO. W. A. Fowler &nd C. C. Lauri^n. 
Pkyt, 47, W17 <10»6). 


Band Specuum of the Sulphur Molecule 

Isf a recent investigation Maxwell. Hendricks and 
Mosley* have determined the intemucleor distance 
of the sulphur molecule by means of electron diffrac¬ 
tion patterns in heated sulphur vapour. They find 
this duitance (for S») to bo 1*^4 ±0*03 A., which 
they state is definitely higher than the band spt^ctra 
values. From the rotational analysis of six bands, 
belongix^ to the main system of the absorption 
spectrum, however, I have been able to determine 
this distance as 1*88 A., which must be substituted 
for the value 1*60 A. hitherto accepted*, though 
according to Badger* it is incorrect. The agreement 
between the two determinations is now satisfactory, 
wrUuu the limit of error, but it may l>e pointed out 
here that the method of eleotronio difEraotion must 
be expected to give a slightly greater value for r, 
because it does not refer to vibrationless molecules. 

The excited state of the main system, which has 
proved to be of the -type (oven levels 

missing in the ground state), is subject ^ strong 
perturbations, as is well known from the vibrational 
ani^sis« According to Naud^ and Christy, the lovols 
and 8 are j^urbed and e'«2 unpertvirbod. 
but my investigation of the rotational structure 
shows clearly that the reverse is true. In the bonds 
if*"^n, the sub-levels Fu and F, are displaced 
by 10 and 20 omr*, respectively, from Fi. The 
pertui^tkxns are thus of the ‘vibrationar type, and 
not of the S»sonanoe* femn which is common in 
hioleOulas. The reason fiw this is easy to see. 
The tOirm is depc^d^t on the rapid 


growth of the enefi^ difforonco (!/«—Bft). iiC(jfir'f 1). 
Now as B is small in the case of a heavy molecule 
(for Sg. oin.“*), the difference (Ba—B^) is 

also necessarily very small and the perturbation will 
extend over a much greater range of K than in the 
light molecules hitherto studied. , 

A full account of the exj>eriznental details will 
shortly be published. 

E. Olsson. 

Laboratory of Physic^s, 

University, Stockholm. 

March 17. 

Itev., 48. 100 0030). 
and Chiiaty, Phyt. Rev.^ 37, 400 U031). 

*Phyt, Hw,, 44, ]02ri (1034). 


Aluminium Bells 

NKABr.Y eighty years ago, Henri Sainte Claire 
Uevillo wrote that ho had cast an aluminiiun bell and 
presontod it to the Royal Institution of London. He 
remarked in his great book, “Do rAluminium, Ses 
Propri6t6s, Sa Fabrication, et Ses Applications”, that 
the tone of this boll was none too good and that it 
was quickly damped due to the shape of the bell. 
Ho regretttxi that he had cast this boll in the tradi¬ 
tional form of all bronze bells, but evidently did no 
further experimenting. He commented briofiy on the 
fact that a bar or ingot of aluminium when struck 
sharply ning with a much better tone than hia bell. 

Faraday soems to have oxperimentetl with a 
rotating bar of aluminium which he caused to ring 
by appropriate tapping. He noticed two tones, 
rather similar, following ofw^h other in rapid suc¬ 
cession. 

These historic items come to mind now bocauso, on 
February 23, when Oberlin College celebrates the 
semi-contonnial of the discovery by Charles Martin 
Hall of the modem process of preparing aluminium, 
a groat aluminium bell, throe feet in diameter and 
tliroe-fourths of an inch thick, will be rung in honour 
of this Oberlin student who succeeded so brilliantly 
at twenty-two years of ago. Young Hall was a 
talented pianist, so it is highly appropriate that the 
ceremonies begin with aluminium music from this 
bell and from on aluminium violin of fair quality. 

This remarkable bell has just been especially cast 
in a now 8ha])6 by the Alumimun Company of 
America. It is much flatter than the classic bells of 
the bronze type, and roolly resembles a huge gong in 
form. The tone is splendid, sonorous, and lasts a 
long time. This casting was really an experiment, 
and the Company expects to cost another to give 
into the permanent possession of the Departm^t of 
Chemistry, Oberlin College. 

Many readers in Euro^ may contest the appro¬ 
priateness of a celebration in honour of Charles 
Slartin Hall, feeling that the youthful H4roult hod 
made the discovery in 1886. The two discoveries 
were almost simultanoo\i8. but the United States 
Patent Office records show that Hall made his dis¬ 
covery on February 23, 1886, while H^roult applied 
for and was grant^ a French patent on April 23, 
1886. H^roult’s application for a patent in the 
United States was denied. 

Habry N, IIoLras. 

Department of Chemistry, 

Oberlin College, 

Obedin* Ohio. 

Fob. 8. 
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Crystalline Nature of the Chief Constituent of 
Ordinary Coal 

DtTi: to the pressure of other duties, I overlooked 
Prof, H. O. A. Hiokling’s presidential address to 
Section C (Geology) of the British Association, 
delivered at Norwich on September 6. 1936, and 
extracts from which appeared under the title “Some 
Geological Aspects of Recent Research on Coal” 
in Natuke of November 23 and November 30, 
1936. 

The subject of some fundamental colloidal sub¬ 
stance, which acts as the matrix to all the materials 
of a coal, is, of course, an old one, but I presume 
to think that a modem aspect of this subatanoo was 
discussed by me in Natuke several years ago^ for 
the first time, 1 described the substance soon in 
coal sections in plane polarised light, and betw€if>n 
crossed nicols, with a petrological microscope. 

The some curious, all-pervading substance is more 
fully discussed in “TJie Natural History of Indian 
Coals*’®, where it is suggested that fusain contains 
dried up matter whicli in gel fomi makes lignite and 


May 2. 1936 

almost entirely oopstitutes the substance vUrain, 
The ‘rank* of a coal depends on the oondition of 
this fundamental substance, as Prof, Hickling has 
found. 

The value of Hill’s law is also appreciated in the 
same memoir®, and the question of temperature is 
also considered. In fact, for several years now the 
Geological Survey of India has used coal, or I should 
say the volatile percentage (excluding moistiua) of 
a coal, 08 a guide to ascertaining pressure (where 
squeeze has occurred) or temperature (in the cose 
of igneous intrusions) where coal bearing strata are 
involved. Moisture proves to bo a very serious 
objection in these investigations for obtaining r<3liable 
criteria. 

, Cyiul S. Fox. 

(In Comp : Garo Hills, Assam.) 

Geological Survey of India. 

Calcutta. 

March 3. 

■ XaturR, leo, 547 (Oot. 16 , 1927) ; US, 013 (OtiO. 26. 1926). 

Oeol. Sun. India, 87, 224-226, 27i, 272. 279-280 (1981). 

Mbia.. pages 96-97 and 259-'271. 


Points from Foregoing Letters 


Two photographs of desert flora of Central 
Austruliii showing extensive growth of the prickly 
porcupine grass (Triodia) are submitted by Prof. J. B. 
Cleland. This grass has l>een frequently referred to 
as ‘spinifex’, but this name belongs properlj' to the 
‘sandhills cane-grass’ {Spinifex pantd^oxus), a less 
common plant in this region. 

Prof, B. P. GerasimoviC brings arguments against 
the accepted view that our galactic system, unlike 
other nobulaj, (jonsists of several groups or local 
‘clouds’ of stars. Ho considers that our galaxy is a 
fiattened systom the star density of which varies 
continuously from the centre (in Sagittarivs), and 
that the uneven appearance of the Milky Way clouds 
is due to the presence of dark absorbing matter, such 
08 has also been observed in the Andromeda nebula. 

The weight and shape of the ‘moloculeH* of various 
roteins (ovalbumin, loctoglobulin, otc.) is calculated 
y A. Poison from the diffusion constant and viscosity 
of their solutions. The particle weight so deduced 
is about two-thirds of that calculated from the rate 
of sedimentation in an ultra-centrifuge, and it is 
suggested that the difference may be d\ie to hydration. 

The heat conductivity of heavy hydrogen, a con¬ 
stant usefvil in the analysis of mixtures of heavy and 
light hydrogen, is found by Dr. O. W. Kannuluik to 
be 32-94 x ]()~® (ialoriea per centimetre per second 
per degree, os against 41-34 in the case of ordinary 
hydrogen. Prof. T. H..Laby points out that the 
method used by ICannuUiik, in which a thick electric¬ 
ally heated wire co-axial with a vertical metal tube 
is employed, eliminates the effect of temi>erature dis¬ 
continuity at the wire surface, which affects the 
results obtained by the thin wire method. 

The quantity and composition of the milk obtained 
from a lactating cow was considerably changed by 
the injection of large doses of sex hormones (cestrone 
and oestradiol benzoate). Dr. S. J. Folley submits 
graplis showing that while the quantity of milk was 
decreased the percentage of non-fatty solids in the 
milk became grater. 


7:C. C. l7ixon suggests that the readiness with which 
Hie removal of lactic acid formed by brain 
cortex tissue {in presence of oxygen) is inhibited by 
potassium salts may be due t*o the fact that 
the chemical changes involved are located in the 
more aocossible surface branches (dendrites) of 
those cells, Ho explains, in terms of the accessi¬ 
bility of the glycolitic enzymes, how two of the 
factors of tissue respiration, namely, the change 
of carbohydrates into lactic acid and the further 
oxidation of lactic acid to carbon dioxide, can vary 
independently. 

From the proxK)rtion of cocoons parasitised in a 
definite time by a Chaloid fly, C. C. Ullyett deduces 
that the area searched by the parasite varies inversely 
as the number of cocoons per square foot and that the 
searching is at random. 

The fading of short radio waves {1*6-4 *8 metres) 
travelling ewroes a 70-mile water-path, between Long 
Island and the American mainland, inclioates complex 
interference, due to the presence of two or more 
components, travelling along different paths. C. R. 
Englund, A. B. Crawford cuid W. W. Mumford suggest 
that this multiple transmission is oatisod by a strati¬ 
fied atmosphere ; this is sup{>orted by measurements 
of the dielectric constant of air at different heights. 

By means of a new formula which gives a linear 
relation when the energy of the electrons emitted by 
certain radioactive substances is plotted against a 
factor based upon the number of cloud-tracks in an 
expansion chamber, Dr. F. C. Champion and N. g, 
Alexander find tlvat the higliest energies of electrons 
given off by radium E and thorium C' should be 
1-36 and 2-26 x 10* electron volts rospeotively. 

Eoeatum. In oonnexion with a note in this 
column on April 18, Mr. F. GreenShields writes: ‘*T1^ 
impatemate males of purely arrhenotokoua ^>ecies 
are not sterile ; and moreover their fertility depends 
on the regular abortion of the reduction di'^on. 
It is this abortion of taeiosis which would require gn 
explanation if my hffeitwces fi^ 
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Research Items 


Chinese Art and Chinese Ideas of Life 

Mb. Basil Gbay, of the Dopartrneut of OrientHl 
AutiquitiOfi and Kthnography of the British Museum, 
in a lecture before the Royal Sothoty of Arts on 
January 29 (J. Boy. Soc. Am, 84* March 13, 1936) 
surveyed the development of art in China, which is 
not merely a guide to, but also the actual expression 
of, her ideas in religion and philosophy. Although 
Chinos© civilisation has bc^en as varie<l in its develop¬ 
ment as that of Europe, it has on© common ©lenient 
throughout, that man is never the centre of t)ie 
imivorso. Its art uiniK at reflecting the rliythm of 
life seen in the natural world. Th<^ bronze v*3ks«1s 
and jades of the Shang Yin and (.4iou dynasties, 
dating from early in the second millennium to 221 
B.C., were conne<*-tcd with the worship of ancestorB, 
but they also expressed the dosiro for a larger unity 
outside the family or clan by roprosenting natural 
ff)rcos, eapticiaily the reproductive powoi*s, in the 
form of animals, dragons, etc. This was the art of a 
feudal 80 <!iety, an arisUicracy which had the monojioly 
of tniucation and ]>ower. With the break-up in th<^ 
age of the Warring States and the acci^ssion to power 
of the Han djmasty, Confucianism gained the ascend¬ 
ancy and the scholar-ofHcial became, and over ninoo 
luw remained, the ruling ((lass, to whom art was 
primarily addressed. I'ho hist important new in¬ 
fluence in C'hina before the nineteenth century was 
that of Buddhism, to which protJtically the whole 
country hod boon converted by the end of the fifth 
century of our era. Notwithstanding some master¬ 
pieces, sculpture never became a central art. Paradise 
pictures and Bodhisattvas are by far the commonest 
among the pictures of the T’aug dynasty recovered 
by Sir Aui'el Stein from Tun-huang ; but the Zen 
sect of Buddhism, which eschcw€M.i outward ob¬ 
servance, was a home for the mystic leanings of the 
Chinese, showing its greatest influence in the painting 
of the thirteenth centiiry. 

Stone Implements from Patagonia 

A COJLIJCOTION of stone implements from near 
Comodoro Kivadavia, Patagonia, numbering in all 
about one bimdnxl and twenty specimens, has 
recently boim presented to the British Museum by 
Mr. O. Elvins. A selection from the collection is 
figured with a description by Mr. Elvins €uid addi¬ 
tional noU^ by Mr. H. J. BraunhoJtz, in Man of 
April. The stone age of Patagonia came to an end 
soon after the natives came into contact with the 
Spaniards, who recorded their use of the bow, arrow 
and dart. F. Ameghino puts the date at which the 
use of these arms was abandoned at about 1620, 
when the horse was introduced. These natives were 
the Tehuolche Indians, of whom little is known, 
beyond the fact that they were of more tlion ordinary 
height, the males averogmg about six feet. The term 
'potftgon* (big foot) applied to them by the Spaniards 
is the orkin of the present popular name of the 
country. Traces of the early industry of the Teh\ieloho 
ore abundant in the form of flint implements and 
pbtte^. The latter, however, is found only in 
ftogmatitary eondStiou, as the olsy used, an absorbent 


fusible clay similar to fuller's earth, is practically 
devoid of plasticity and the crude pottery made from 
it is extremely fragile. This sites on whi<;h stone 
implements are found are usually along the sea 
coast. They are reminiscent of the sea'Coast sites of 
Oroiiaay and Denmark, and like thorn are charao- 
teriaod by huge shell-mounds, particularly of clam 
shells, the beds being several feet thick. Burials in 
the sitting position, characteristic of South America 
from Peru southward, have boon found in them, 
though burial places are more usually foiuid on hill¬ 
tops. Some of the specimens were collwted from the 
Lake Colhue Huapi, drained by the Kivor Chico. Hero 
flakes and worked implementH are found on the 
surface of the sand and hard clay. This site was 
evidently a factory. Mr. Bravmholtz points out that 
the collection contains a mimbt^r of types which differ 
from those figured in the classic work of F. Outes on 
the Patagonian stonti age. 

A Malaria Survey in Western Bengal 

Dn. Harry G. Timbres has published tlio results 
of a malaria survey carried <mt by him in western 
Bengal (Bee. Malaria Survey of India, 5, No. 4, 346 ; 
1935). The studies covered seven villages, with a 
population of 2,682 i>erHons, lying in an area of 
9^ square miles in the district of Birbhum. Rice 
is extensively cultivated, and although there are no 
swamps, irrigation channels are numerous, coming 
from small storage lakes. The survey occupied eighty- 
nixK’i weeks from July 13, 1932, until March 31, 1934. 
Malaria is very prevalent in the district, sixty per 
cent at least of all cases of illness being duo to this 
diseas*^. It is ((onolusively shown that the chief 
mosquito conveying malaria in that region is Arwph^es 
philippinen«iH, Ibrraerly only suspected of being a 
carrier. This species is definitely onthropophilic, that 
is, prefers man as a victim rather than animals. 
There are other related species in tlu^ district, 
anthropophilio and capable of carrying malaria, but 
to a much less marked dogretj. A. philippinenaia is 
found to leave the houses during the day, and 
to return in numbers in the late hours of the night. 
It is mucli more readily infected with gometocytes 
early in the malaiMa season, when it is a comparatively 
rare mosquito, than later on when it is numerous. 
Other anopholinos in the region, wliich are not 
conoorned in carrying malaria, exhibit a preference 
for bovine to human habitations, and are zoophilio 
rather than anthropophilio. The author suggests 
that there may bo a relation between anthropophiliam 
and those factors which make an anophelint^ a carrier 
of malaria. 

Economic Value of American Hawks 

Thr farmer often basos hie estimate of the economic 
significance of wild birds upon the exasperation of a 
moment, when they attack his crops or stock. An 
impartial survey of the food habits of such creatures 
almost invariably reveals extensive activity upon the 
credit side, for harmful insects and vermin often form 
a large part of the diet. The Bureau of Biologioal 
Survey of the U.S. Dept, of Agriculturo has publiahed 
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an inveetigation into ‘*Food Habits of Common 
Hawks” by W. L. McAtee (U.S.D.A. Circular No. 
370^ November 1935). This shows that of the seven¬ 
teen species of common American hawks^ only four 
stand heavily inoriminattxl as unfavourable to 
agriculture. The rest are either definitely beneficial, 
or their harmful and boneficial habits cancel each 
other, except the pigeon hawk, which may be 
tolerated in small numbers, though not in abund¬ 
ance. A sufiiciently large number of stomachs 
has been examined to establish these coiicluBions, 
and the circular makes a plea for local investigation 
into the food habits of offending birds, before any 
measures of control are put into practice against 
thorn. 

Nuptial Coloration and Pearl Organs in a Japanese Fish 

Db. Mitsuo Sato in an interesting paper {Sci. Hep. 
TSJioku Imp. Unvv., Fourth Series (Biology), Sendai, 
Japan, 10, No. 3, 1936) describes the nuptial colora¬ 
tion and pearl organs in Tribolodon hakonensie 
(Giinther), a cyprinoid fish very common in Japan, 
occniring both in fresh and brackish water. The 
braokish water form attains a greater length than 
the fresh-water form and migrates into the river in 
the breeding season. The nuptial coloration and 
pearl organs are found in both sexes during the 
period of breeding, usually from spring until the be¬ 
ginning of summer; btit they are less conspicuous in 
the fen^o than in the male, especially in those from 
brackish water. The author finds that the change in 
coloration is brought about by the chromatophores, 
mainly the orythrophores, being caused by the 
change of their and shape os well as by the 
increase of their numbers. The pearl organs appear 
a little later than the nuptial coloration, and all 
disappear before the coloration fades away. Their 
numl^r and distribution vary with the sex, and 
males and females in the breeding season are readily 
distinguished by those organs which also vary in 
distribution in the fresh-water and brackish water 
forms. Thfjso pearl organs am shown to be conical 
elevations of the epidermis, and their formation is 
mainly due to both comification and hypertrophy 
of the epidermal cells. They appear to serve as 
contact organs, holding the bodies of mole and 
female together whilst fertilisation takes placo in the 
eggs laid by the feniale. 

Fossil Echinoids of Belgium 

In his revision of the genus Hchmoc^rya in the 
Benonian of Belgium (Mem. Mtts. Boy. d'Hiat. Nat. 
Bdgiqmy M6m. 67, 1936) Jerome S. Smister does not 
essentially change the groups recognised in Lambert’s 
monograph of 1903, but he does cluinge considerably 
the views upon the relationships of species and 
varieties. The details of these changes cannot be 
indicated hero, but, generally, E. graveH is looked 
upon as the ancestral form of the Belgian fauna, and 
evolution in closely related varieties is expressed 
consistently in changes in the general form of the 
test. When more widely sepeuated species ore 
compared, many other difforonoes are apparent, 
such os differences in peristome, periproot and 
apex. End-produots of a line of evoluluon are 
easily distinguished ; but tlie minor steps in evolu¬ 
tion appear not to influence in an obvious iK^ay 
these characters, and changes in body form are 
resorted to as a final guide to consistent separation 
of varieties. 


May 2, 1936 

Water-Table Effects on Fruit Trees 

BuuiJCTiN No. 154 of the Egyptian Ministry of 
Agriculture presents the results of an investigation 
by A. Fikry into the incidenoo of ‘gumming and ^ath’ 
disease of stone fruit trees, particularly plum, apricot 
and peach, grown on terraces at different levels on 
the banks of the Nile. A study we» also made of the 
infiuenco of varying helj^ts of the water-table on 
the growth of certain plum varieties and the severity 
of rust, shot-hole and mildew diseases. A high water- 
table renders the trees more subject to these diseases, 
the attack occurring during and immediately after 
the inundation period. The plum variety Wiokson 
is very susceptible to functional disorder whilst 
Bokra and Japanese Gold are resistant under similar 
conditions, though thoj’' may be affected if grown on 
low land. The exceptionally high Nile flood of 1934 
was detrimental to stone-fruit trees, the influence of 
high water-table starting either by wilting or shedding 
of the leaves and ending by death Of the trees. 
Numerous photographs are prosentod to illustrate the 
condition of trees on terraces at three different levels. 

Chemical Analyses of Southern Rhodesian Rocks 

Bull. 29 of the Geological Survey of Southern 
Rhodesia consists of “Chemical Analyses of the Rooks, 
Ores and Minerals of Houthem Rhodesia” by E. 
Golding ; compiled, with brief petrographic descrip¬ 
tions and references, by A. E. Phaup. The analyses 
number 329 and demonstrate the enormous amount 
of work which Mr. Golding heui aooomplished since 
he joined the Survey in 1926, especially as most of 
the rock analyses are of a highly detailed character, 
with determinations of more than a score (sometimes 
twenty-five) of constituents. The data now made 
available Include a considerable number of amalyses 
that have not hitherto been published ; they provide 
a sound foimdation for a geochemical study of the 
region and comparisons with other regions. One 
example may be suggested (see Quart. J. Ocol. Soc., 
88 , 423; 1932), bos^ on the occurrence of BaO and 
SrO. In most parts of the world BaO is generally 
more abundant in igneous rooks than SrO. Ixi 
Southern Rhodesia, however, there are few excep¬ 
tions to the rule that SrO is the more abundant. 
This rare constituent is also absolutely abundant, os 
well as relatively. These characteristics are found in 
the Fre'Cambrian granites, porphyries, diontes, 
gabbros, dolerites, epidiorites and greenstones of 
several cycles, as well as in the associate and, in part, 
older metaraoqahic rocks of sedimentary origin ; in 
various auriferous quartz-veins ; and in the Karroo 
basaltic rocks. It would be diMoult to account for 
the persistence through geological time of sutfli a 
remarkable geoohemit^ peculiarity except on the 
hypothesis that the early rooks of the earth's oruat in 
this region were SrO-rioh and that igneous activity 
has simply rejuvenated material already there. 

Bright Sunshine Sutistics for the British Isles 

Some interesting foots relating to the climate of 
the British Isles are given in a paper by J. Glasspoole 
and D. S. Hancock that was read before the l^yal 
Meteorological Sooioty on February 19, entitled ^*The 
Distribution over the British Isles of the Aveza^ 
Duration of Brig^ Sunshine t Monthly tuid Annual 
Maps and Statistics’*, and now publisl:^ Jf. 

Boy, Mit, Soc., ApfH), l^e nimiberofjflaoeBatwhkli 
records eff bri^tstimshine^a^^ obtained with the aid iff 
the GimspbeU^tokesis^^ 
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iffith the Mtiteoralogi^ Offlee* hae iaorauied oon* 
ekleir^ly in toceiit yetae&t aod the summaries covering 
the penod 1901-30 which are given in the official 
publication M.O. 377, 1934, ore more representative 
than any oaiiior summaries of this kind. They are 
the main basis of the paper under review, but some 
dgures have l^n inoludea from on ec^lier publication 
—^08© obtained at Bon Nevis Observatory in 1891- 
1902. For the British Isles generally, the period 1901- 
' 30 fUmishes for the whole year some areas of l ew s than 
20 cent of possible sunshine in the woetem high¬ 
lands of Scotland, and of Jess than 26 in some industrial 
dii^cts in the northern midlands of England; but 
this figure rises to just over 40 at a number of places 
on the south-east and south coasts from Felixstowe 
to Torquay, and to 42 in the Channel Islands. In 
Smtiand the best is 35 in the lowdying island of 
Tiree, and the samo figure is reached along a small 
strip of the south-east coast of Ireland. Consideration 
of individual months and seasons shows that, in 
genei^, one of the months April, May or June is the 
sunniest, expressed similarly as a percentage of the 
possible duration, April being favoured by most of 
north-west Scotland and Irelimd, and May by the 
south-east of England. It is pointed out that, on the 
whole, the figures demonstrate the advantage of 
taking a summer holiday early. Comparing the 
duration of bright sunshine with that of the time 
during which rain is falling at not less than 0-004 
inches per hour during the daylight hours, the two 
were found to be in the proportion of about 41 to 6 
in the south-east of Ei^land and of 23 to 18 in 
northern Scotland, a striking climatic contrast. 

Diaintegratioti of Nuclei by Past Particles 

SiBVjsBAii papers on the disintegration of the lighter 
nuclei by proton and deuteron bombardment have 
just appf»rod (Proc, Roy, Soc„ A, March). J. D. 
C^koroft and W. B. Lewis have bombarded boron 
with deuterous, studying the pflutiolos emitted by 
counting them with an ionisation chamber and linear 
amplifier and estimating their energy by interposing 
absorbing screens. Two homogeneous groups of 
a«partiolo8 were attributed to the reactions : 

-f f me; -f *He. 

There are also proton groups, discussed in previous 
work and due to f and two con¬ 

tinuous distributions of particles attributed to 
^•B + »H-*3*He and The dis¬ 

integrations of carbon, nitrogen and oxygen by 
deuterons were also studied m detail, and the energy 
exchanges interoompared. A slight amendment of 
the Bethe-Oliphant mass scale for the lighter elements 
is proposed. In a paper by P. I. Dee and C, W. 
Qilbert, the reaction 

VB+JH—ajHe 

is studied in detail with the cloud chamber. The 
target waa actually placed inside the chamber. The 
fonper view, that this reaction often involved the 
Pfoduction of ikree symmetrioally emitted ot-partioles, 
had to be abandoned, and evidence was found that 
the three-body process actually takes place, but 
Wia|]^ with the enuasion of two particles in nearly 
oppoatte directions, the third pait^lo receiving little 
ener^. An exf^UuMion is suggested in which an. 

is fiirst emitted with a range of about 
2 ^ iBe nucleus disintegrates 

10^*1 sen. 


Atomic Weight of Carbon 

CoysiDEiUBLB interest has recently been taken in 
the value of the atf>nuc weight of carbon, the Inter, 
national value 12*00 being probably somewhat too 
low. Most recent determinations of the densities and 
compressibilities of gaseous hydrocarbons and oxidqs 
of carbon have yielded higher values, and the mass- 
spectrograph value of is also somewhat higher 
tiian the whole number on the chemical scale. An 
allowance for approximately 1 per cent of **C raises 
the avexage value for the mixture of isotopes in 
ordinary carbon to about 12-01. G. P. Baxter and 
A. H. Hale (jr. Amer. Chem. Soc,, 58, 610; 1936) 
iiave now carried out combustions m oxygen of some 
aromatic hydrocarbons of high molecular weight. 
The direct combustion of eaihon in oxygen is not a 
suitable method for high accuracy, since the practical 
difficulties of preparing really pure carbon are very 
great, if it is possible to do so at all, while natural 
carbon is always impure and the r^omposition of the 
impurities uncertain. The combustion of organic 
oompoimds was used by Dumas and Stas and also, 
in 1909, by Scott, but in these the formula of the 
compound was used in the calculation. Baxter 
and Hal© have burnt pyrene, chrysene, triphenyl- 
benzene and anthracene in oxygen and weighed 
the carbon dioxide and water. From the weight 
of water the weight of hydrogen was calculated. 
These higher hydrocarbons contain only a few per 
cent of hydrogen and no assumption of formula is 
necessary. Various uncertainties are involved in 
the calculation of the results; for example, the 
atomic weight of liydrogen and the isotopic com¬ 
position of the oxygen and liydrogon in the materials. 
These uncertainties are small in magnitude. The 
final result, which is only prov^isional, is about 
12*009, which agrees with some mafis-spectrograph 
results. 

Kctene Diacetal 

Much attention was given a few years ago 
to the supposed compound ketone diaooteJ, CH*®* 
C{OCjHi),, which was later shown not to exist. F,' 
Beyerstedt and S. M. McElvain {J, Amer, Ohsm, 
Soc,, 58, 629; 1936) now report a preparation of 
this substance by ehmination of halogen acid from 
a halogenated acetal, JCCH, 0 H(O€tH 5 )„ by means of 
alcoholic potash. Experiments showed that the 
elimination of halogen hydraoid could be stopped at 
the ketene acetal stage by carrying out the reaction 
with iodaoetal {X «I) and potassium in tertiary butyl 
alcohol. Sodium was much less satisfactory. The 
reaction was completed in one or two hours at the 
boiling point of the tertiary butyl alcohol, and after 
removal of the precipitated potassium iodide the 
ketene acetal was separated from the tertiary butyl 
alcohol by fractionation. The yield of purifi^ 
product was 52 per cent of theoiy. The ketene 
diaoatal is a colourless liquid boiliz^ at 124*^-126*^, 
which reacts rapidly at room temperature with 
both water and ethyl alcohol with the evolution 
of considerable heat, to form othyt acetate and 
ethyl orthoaoetate, respectively. It polymerises 
on distillation or heating, and even slowly on 
standing at room temperature, to a semi-solid white 
gum. It is clear fri>m these properties that the 
substance previously dosoribed as ketene diaoetal 
was not this compound, which has not previoualy 
been obtained The boiling point is higher thim was 
expected. 
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Exploring for Plants in Southern Tibet 

By Capt. P. Kingdon-Ward 


H aving left Xezpur, an ancient ABnamose Umn, 
on the right bank of the Brahmaputra, 
towards the end of April last year, and crossed the 
outer range of tlio As^m Himalaya by the Pankim 
La at H),000 ft., 1 arrived in the dry river valleys 
early in May. There is only one possible route over 
the groat range in a distance of three Inmdred miles, 
between the Bhutan frontier and the gorge of the 
Brahmaputra; east of the Bhareli River savage 
tribes—Daflas, Akas, Abore and others—bar t?»o way. 
Travelling leisurely northwai*d8, the Tilwtan fwntior 
was cross^ by the Se La (14,000 ft.) early in June and 
MOnyuI was reached. Tlie rainy season had begun, 
and this part of tlie journey, over a series of moder¬ 
ately high passes, was cold and wet. 

Already the alpine flowers were in full bloom. Two 
dozen species of Rhododendron wore collected, several 
of them new to science, and lialf of thorn new to 
Assam. Several Chinese species appeared, still 
further confirming tlio unity of the eastern Himalayan 
and Cliinese alpine floras. Certain species of Primtda 
occurred in vast numbers, painting the meadows 
bright colours ; among them the mauve P. atroden- 
takty P, Uoylei and P. Gamblii. The last two have 
each two distinct colour fomis, yellow and blue- 
violet. 

In the middle of Jimo, I crossed the snow range 
by two passes both at a height of more than 17,000 ft. 
and reached the dry Tibetan plateau at the head¬ 
waters of the Subansiri. Hero the flora was entirely 
different. Tliere is no forest, but a few trees grow in 
the villages, where the crops are irrigated. Along the 
irrigation channels a charming bi-coloured 'sibiricja* 
iris grew in masses. The dry rooky slopes are dotted 
with thorny bushes and scattered herbaceous plants. 

- I'o the west, the country grows more and more arid, 
but eastwards the forest reappears even on the north 
elopes of the Ilinialayan range itself. So I turned 
north-eastwards, and crossing two more reuiges at 
16,(KK) ft. altitude, reached the sacred valley of 
Tsari. Incredible ^uimbers of primulas—chiefly a 
yellow-flowered form of F. al^icoUi —tilled the 
meadows. Many endemic species grow in this country, 
whore the Tibetan rivers leave the plateau to pierce 
the Himalaya; for example, Meconopsis argeman- 
a^itha (the only known white-flowered species), 
Primula Catodoriana, Rhododendron hirtipee and 
R. tenioenee, CgananthiM Wardii, Lilium Wardii and 
others. 

From Tsari, the next range to the nortli was 
crossed, and I travelled for eight consecutive days 
through quite unknown country, Tlie high ranges 
were all well forested now with (^^onifer forest above 
and mixiHl forest below. A» the Tsangpo was 
approached, Pimts Udmlcefomnia became the dominant 
tree (1(),0(X)-11,000 ft.). The Tsangpo was reached 
at Lilung, thus linking up the now route with my 
route of 1924. I turned eastwards down the Tsangpo 
valley and on July 22 reached Tsela DKong. I was 
now well into the river gorge country, at the wettest 
season of the year. Continuing northwards, Ton^yuk 
was reached, and on August 1 I sot out to explore 
the, groat unknown range of snow peaks which I had 


reason to believe stretched east and w(^t some thirty 
or forty miles north of the Tsangpo. 

For the first time for two months I found myself 
below 10,000 ft. The Yigrong River was explor^ to 
its soiircfe ; it was followed westwards through a 
aories of magnificent wooded gorges for eighteen days. 
At first the forest consisted largely of broad-leafed 
trees^ including oaks, laurels, maples and bin^h, but 
gradually conifers increased, chiefly Pintle excelsa, 
F, tabulasformis and Tauga Brunaniayia. There were 
snow peaks and glaciers on both sides of the river, 
but the bulk of the great snow range lay ti^ the south, 
whore there were peaks probably 25,000 ft. high. The 
source of the Yigrong is in the largest glaciers known 
north of tlie Tsangpo, 

Rocrossing the range by a high pass, I reached the 
Uyalam (that is, the Lhasa-China rood) at Oyamda, 
about 120 miles oast of Lliasa. The country here is 
much drier again ; there is far k^ss forest, and fewer 
species of tretw. It woe now the end of August, the 
height of summer there, and numbers of beautiful 
flowers were in bloom, iucUiding tlie robtist imd 
handsome jSalvia Wardii, the half shrubby Draco- 
ccphalum Hemalganum, with largo sapphire blue 
flowers, Codonopaia convolvulacea and sfmeies of 
Adenophora. 

C.oiitimiing westwards, the Lhasa road was followed 
for two days, and then I turned southwards to cross 
the unknown country which separated me from the 
Tsangpo. Crossing the range at 17,000 ft., I reached 
the I'sangpo sixty miles west of Lilung. The blue- 
flowered Onoama Waddellii was in fruit hem, also 
the delightful sand dime plant Oxgtropia aericopetala, 
A different route back to the headwaters of the 
Subansiri was followed, and plants and seeds were 
collected. 

Finally, in October, I once more crossed the great 
Himalayan range, and varying my route, covered a 
good d^ of botanically unknown country. One of 
my last finds was a charming new species of slipper 
orchid {Cypnpedium), I arrived at the Assam plain 
again on the lost day of October, after a journey of 
six montlis. 

During that time I had travelled about 1,500 miles, 
crossed more than twenty passes between 15,000 fib. 
and 17,000 ft., and exploit 600 miles of unknown 
routes. Many himdrods of sf»ecies of plants had been 
collected, including a number of new 0 ]>ecies, and 
seed of some of the best for English gardens was 
obtaineil. The great snow range north of the Tsangpo 
was definitely located and followed for a hundr^ 
miles. 

Botanically, it was possible to recognise three main 
divisions of the Tibetan flora, which correspoi>d 
fairly closely with the three stages in the degrado^m 
of the plateau. But the observations and ooUaotiot|8 
also emphasise the unity of the Tibetan flora as a 
whole, and its close similarity to that of wost^ 
China and the Himalaya. Tli Tibetan flora is not 
of central Asian affinity ; Tibet, wostem China egiid 
the entire Himalaya form a phytogeograpbic 
which may be diatinguighed by term 
himalayan\ ’ 
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Disperse Systems in Gases: Dust, Smoke and Fc^ 


T HK Ffkraday Society held one of its bienaual 
general disoiujeions in the Chemistry Depart- 
ment of the University of on April 20-22. 

The subject of the discussion in this instance was 
^'Disperse Systems in Gases : Dust, Smoke and Fog”. 
The meeting was hold under the Joint chairmanship 
Of Sir Robert Robertson and Prof. F. G. Donnan, 
owing to the illness of the Societj'’H president, Mr. 
William Rintoul. 

Among the distinguished foreign and oversisas 
guests of the Society attending the discussion were : 
Prof. J. Firket (Lidge), Dr. E. Hiedemann (Cologne), 
Prof, H. Kdhlor (Uppsala^ Dr. and Mrs. R, Meldau 
(Berlin-Charlottenburg), l!>r. J. L. van der Minne 
(Amsterdam), Prof. H. Remy (Hamburg), Dr. P, 
Sohuftan (Mmiich), Dr. H. Solimeel (Darmstadt), 
Dr. P. Siedler (Frankfort-on-Main). 

The discnission was divided into two parts, the 
first dealing with the general properties and be¬ 
haviour of dispersed systems, whilst the second was 
tho industrial aspect of such systems in air and gases, 
in addition, tho discussions on Part I wore sub¬ 
divided into those dealing with systems of non¬ 
volatile particles, such nmokes and dusts, and 
systems of aqueous and other volatile pailiclos, such 
as mists, clouds and fogs. 

In on introductory paper to tho first part of tho 
discussion, Prof. R. Wliytlaw-Gray of the Univoraity 
of LiOeds gave a comprehensive summary of modern 
knowledge of smokes. He pointed out that one of 
the most fimdamental pro|>ertie8 of any dispersed 
system in a gas was its power of spontaneous coagula¬ 
tion. He showed that when dealing with ideal 
smokes in tlie laboratory, the decrease of number of 
particles with time was in conformity with tlie 
theoretical equations of von Smoluchowski. Dr. 
W. R. Harper (Bristol) criticised the derivation of 
these equations and submitted an alternative method 
pf treatment, which, however, led to the same final 
formuhe. One point of great interest arose out of 
the discussion on coe^gulation which followed, this 
being the extreme look of information regarding the 
initial formation of particles from volatilised sub¬ 
stances, mid whether there is in fact a primary 
particle (that is* a homogeneous particle of minimum 
sixe as distinct from larger particles consisting of 
loose aggregates) or not. The raicroscopio examina¬ 
tion of smokes of crystalline substance and the 
work of Prof. Faclis (Moscow) on sulphuric acid 
droplets teiKis to support the former view. The 
of the reduction of pressure in increasing the 
rate of coagulation was also discussed. 

Two oth^ phenomena exhibited by dispersed 
Systems were also brought before the meeting. The 
mrst was the enforced and very rapid coagulation of 
ps^culate matter by means of sound waves of 
ttupersonio fluencies. In this conneauon, Dr. 
Hj^emann gave a description of his inspiring and 
ektoitnely comprehensive experimental researches, 
tihilst Prof. E. N. da C. Andrade put forward a 
tbbt^ieal explanation of the phenomena. In the 
im^What lively disoussion which followed, the 
ae^tiaihic poasiHlities of using this method in in- 
ww iteated* The other phenomenon was 
above radiators, that is, the 


deposition of particulate matter on cold surfocei, 
€m.d tho reverse effect of a dust-free space around hot 
bodies. Mr. H. H. Watson (Porton) gave aocoimt 
of an experimental investigation of this effect, 
which was followed with an attempted theoretical 
ex|)lanation by Dr. W. Cawood, based on the assym- 
motrieal boinbanlment of the particles in a tem¬ 
perature gradient by the gas molecules. 

Mr. H. L. Green (Porton) gave an account of an 
investigation of certain harmful commercial dusts. 
After describing a me^thod of measuring the particle 
size distribution, ho showeil that in all such dusts 
the range of size was about 0*2p"2fjL in diameter, and 
that the number distribution appeared to bo quite 
random. Ho poiuteil out the importance of such 
measurements in industry due to the probability that 
certain sizes of particles an3 more toxic than others. 

The next part of’ the meeting, that i«, tfie part 
dealing with volatile particles, somewhat naturally 
resol vchI itself mainly into a discussion on atmo¬ 
spheric conditions. Dr. G. M. B. Dobson (Oxford) 
presented the introductory paper, and whilst giving a 
r^sum^ of our present knowledge of these systems, 
at the same time stressed tho points about which 
very little is known, such as tho distribution of fogs 
and particulate matter around towns and the effect 
of dispersoals in cutting off Huulight and daylight. 

That in ooxmtry air the nuclei upon whicli fogs and 
mists condense consist mainly of very fine particles 
of sea salts has been shown by J. H. Ooste and 
H. L. Wright. At tins meeting, however, Mr. Coste 
showed in towns, in addition to such nuclei 

tliere are nuclei of sulphuric acid droplets, and 
described how the sulphuric acid content of tho 
air might bo detennined. Ho also put forward 
experimental evidence in support of tho view that 
droplets of nitrous acid are fonned by the various 
combustion processes in a city, which also act. os 
hygroscopic nuclei for tho formation of fogs. Prof. 
Hilding Kohler gave an account of his researches, 
mainly ceuriod out on the slopes of the Haldde, 
which also show that the centres of condonsation in 
country air mainly consist of sodium chloride. In 
addition, he gave a very complete accotmt of tho 
thermodynamics of condensation upoti such nuclei. 
Similar considerations were also shown by Dr. C, F. 
Goodeve (I^ondon) to apply to the old problem of the 
behaviour of sulphuric acid mist in air of different 
water vapour concentrations. The determination of 
tho actual mass and size of those atmospheric nuclei 
was described by Prof. J. J. Nolan (Dublin), who 
showed that they were identical with the Langevin 
irons, and the average radius was alwut 2 3 x 10 *^ cm. 
Prof. J. C. Philip then gave a dcMsoription of the part 
played by certain hygroscopic nuclei of ammonium 
chloride in the formation of fog. 

As a mthor disturbing climax to this part of tho 
disouBBion, during which so many of tho propirtiee 
of the nuclei neooesaTy to form a fog had been 
investigated and described, Prof. J, Firket gave mx 
account of tliose terrible days during December 1930 
when sixty-three people died and several hundred 
were afiected as a result of a dense fog along tho 
Meuse Valley. Prof. Firket dosoribed how he and 
hiB oollaboratoTs proved that the toxic material in 
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the fog w9i» almost oertainly sulphur dioxide and ite 
oxidation product sulphuric acid (the latter being the 
more poisonous and the actual cause of the casualties), 
formed in the combustion of coal. It is of interest to 
note that one fifth of the sulphurous products had 
their origin in the domestic fireplace. Prof. Firicet 
also said that, given the same exc^eptional atmo¬ 
spheric conditions, undoubtedly the accidents would 
occur again luiless special plants were installed to 
absorb the sulphurous fumes from the fiue gases of 
industrial furnaces. 

The section of the disouBslon dealing with the 
industrial aspects of dispersed systems was opened 
by Dr. R. Lessing (London), who gave a oompre' 
hensive accoimt of the dusts, smokes and fogs formed 
in various industrial processes, and th^ described 
how the flue gas problem had been succsessftilly over¬ 
come in Britain. He showed that in the burning of 
coal, by means of efficiently designed furnaces, the 
black smoke of unbumed ceu'bonaoeous matter, once 
so common, had practically disappeared, so that 
only a dust of siliceoiis ash was left in the flue gases. 
However efficient the furnace, the sulphur oxides are 
unchanged, and consequently in modeni practice the 
fiue gases must be washed by an alkaline solution in 
order to eradicate them. Mr. G. Nonhebol (Durliarn) 
described how the Howden-I.C.I. flue gas scrubber 
carried out this process. The essential point of the 
s^tem appears to be the strict control of the pH of 
the fidkahno scrubbing water in order to obviate the 
copious encrustation of calcium sulphate in the 
scrubbers. 

Apart from the problem of cleansing fiue gases in 
order to prevent air pollution, there is also the 
problem of precipitating dusts and smokes in such a 
way that they can be collected. The most widely 
us^ method is the Lodge-Oottrell process of electrical 
precipitation. In this connexion. Dr. H. W. Lunt 


(Londofi) disousBad ihe elecirioal etffibieiicy of tha 
ionisation in such proceem. He showed that 
ordinary laws do not hold in the ooroiia discharge 
and that by applying more refined theoretii^ 
methods it ocm he proved that the efficiency is ihr 
below the maximum. 

A paper was presented by Dr, J, S. Owens (london) 
entitled “Twenty-five Years of Progress in Smoke 
Abatement**. The study of the various observations 
taken by Dr. Owens in different parts of Britain 
shows that the choice of the word 'progress’ is iinfor- 
timate, as the pollution in certain areas is worse thim 
it was twenty-five years ago. Dr. B. Meldau then 
described the extreme cfiffieulties of forecasting 
where dust should distribute itself in and around 
oities^wing to the miorovariations of the atmospheric 
conditions. Mr. Bosanquet dealt with the theoretical 
aspects of the same problem, in particular, the 
spread of pollution from clumneys, taking into 
account the various phenomena of eddy diffusion. 
Ho showed that at points close to tlie chimney the 
concentration at ground-level is small and that it 
reiuffies a maximum at a distance of the order of ten 
times the chimney height. 

Piof. D. Brunt then described in a general way the 
dissipation of fogs in open spaces such as aerodromes. 
He took the view tliat this is now mainly a problem 
for the engineers. Indeed, one of the results of the 
discussion was to show that the abatement of atmo*- 
spheric pollution is now a technical and economic 
rather than a scientific problem. 

In conclusion, the Faradey Society is to be con¬ 
gratulated upon organising an extremely interesting 
and useful discussion, which should have important 
oouaequenoes in this field of scientific study—a field 
moreover which has a direct bearing upon the 
improvement of the living and working conditions of 
people in industrial cities. 


International Conference on Timber Utilisation 


C HANGES in industry and in housing which 
have taken pl^ on the Continent since the 
Groat War have altered the incidence of demand for 
wood, more especially in the sixiaU material which 
formerly was used for firewood or turned into char¬ 
coal. Faced with a big unsaleable surplus of such 
material, forest owners have tried to find new outlets 
for it, and progress in this direction may be sum¬ 
marised as the use of scientific control in methods of 
turning wood into a homogeneotis product suited to 
mechanised mass-production conditions of manu¬ 
facture. 

Of the papers read at the Second Intoraational 
Conference on Timber Utilisation recently held in 
London, the bulk referred more to the disposal of 
the wood in the round from the forest than to the 
actual processes of manufaotuie, and those which 
refoiTod to uses of wood other than that of a con¬ 
struction material dealt only with very general aspects 
of <^e case which have been known for many years. 
Dr, von Monroy classified these other usee into 
wood as a source of energy (ofther than that of direct 
combustion, of course), as a textile, a food-stulT and 
a raw material in chemistry. He himself demon¬ 
strate^! part of the source of energy use by coming 


to the Conference in a motor-car driven by producer 
gas, and spoke of the reoent hydrogenation processes 
evolved for converting wood gas into light and heavy 
fuel oils. 

Dr. Friedrich Bergius in bis papear on “Wood, a 
New Raw Material’* dealt with the subject of the 
preparation of ’wood sugar* imd its derivatives, 
alcohol, glycerol, etc., where improved tOohxuque 
has, he claims, attamed the conversion of the whole 
of the wood substance except the lignin, or rou^y 
two thirds of the original werad. Tbis, he said, results 
in the possibilities of obtaining from one acre of 
woodland as mtich food-stuif as from one acre of 
arable land and wi^ less labotif in oultivatioiu 

Prof. E. Hagglundt following Dr. Bergius, referred 
to the textile aspect, ae concerned with artifioiai 
and wood pulp. Here, again, progress has lain ip 
improvements in manUfaoouring methods leading 
a reduction in the price of producing viscxMie am to 
the use of sulphate pulp in the <mpTannnonNot 
process, which until then bad been 
cotton lintets. He foreshadowed the lase pf , 
leaved apeoies in the maxmfacrisre high 
from wnkdi they hai^ hitlwtb heeb 
acxxnint of ihO shhftriM 
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^ liheiw Mqpecto of wood utiliaation deserve cloae 
ftMUt Cfvmim mmd wood-oonfluntmg in- 
doMiriea in Great Britain, in view of the relatively 
hi|^ prtocwticn of low-grade material which newly- 
fbdac^ Britiiih foieets will produce in the next few 
deoadss until they approach maturity ; but it would 
be a grave mistake to think that the problem is 
already solved. Soientifioally it may be ; economic¬ 
ally it definitely is not. As a stand-by in times of 
amargeney, such derivatives of wood can bo of the 
great^ b^it in emergency economy oouixta for 

Ettle, In other times the question of cost of pro¬ 
duction is all-deoiding, and in Great Britain other 
raw materials are cheaper to produce. 

ihr^ papers summarised above wore given 
by men worlwg under conditions of limited trade 
competition or of large supplies of cheaply trans¬ 
port^ timber, neither of which conditions obtains 
ordinarily in Great Britain. Therefore, before any 
large industries can be built up in this country by 
the application of ohemioal methods, the problem of 
insuring continued stipplias cheaply to the factory 
must first be solved. 

This is not to say that the study of wood chemistry 
in Great Britain is not worth doing; but study must 
be directed to objects which will fit in with the 
economic conditions of the country, and it will not 
necessarily follow lines developed in totally different 
surroundings. 


Educational Topics and Events 

CAMBnnJOB.- The Iron and Steel Industrial Re¬ 
search Council lias decided to make a grant of £500 
a year to the University for the purpose of supporting 
scientific research on corrosion, and has indicated its 
intention of continuing this grant for a short period 
of years subject to the satisfactory progi-ess of the 
work. The grant will enable Dr. U. R. Kvans to 
ooatimte the investigations which he is at present 
carrying out while holding the Royal *Soci©ty 
Anhourers and Brasiers Company researesh fellow- 
riup, his tenure of which terminates ahortly. Dr. 
Bvans will retain complete freedom in planning and 
carrying out this work, and, while reporting the 
results to the Corrosion Committee of the li-on and 
fiN»esI Industrial Research Council, will publish them 
in scientific joumab or in the reports of the (Corrosion 
Oommittee as may appear to mm most wpropriate. 

Tb» seventli course of Scott lectures will be ^von 
by Prof. E. V. Appleton, of St. John’s College, Jack¬ 
sonian professor ej^t, in the Cavendish Laboratory 
at 4.30 p.m. on May 11, 13, 16 and 18, The subject 
of the course will be '"The State of the Upper Atmo- 

St. Andmdws.—M r. D. C. limes has been appointed 
to now chair of geology establiriiod by a recent 
Ordinance of the Court, approved by His Majesty in 
Council, the aj^intment to take effect as f5rom 
August 1. Mr. innee was appointed lecturer in 
geology in the University in 1920 and raised to the 
statuis of reader in 1927. 

ftrof. b’Arpy Thompson has been invited to deliver 
the LoweU Lectures in Harvard University, and the 
SOnatUS Academious of tbe University has therefore 
agtisOd to grant him the neoessary leave of absence 
to aoiihlo Ito this invitation. 

IjWdr 4* R* R* Ooldiep superintendent of the 

Edinburgh, has 


been awarded the degree of D.Sc. for a thesis entitled 
“The Mechanism of the Depressions of Temperate 
Latitudes*’. 


On April 23 the Irish Free State Dail passed a 
motion by 68 to 40 votes putting into force the Bill 
to abolish university representation. At the next 
general election, therefore, the three seats for Dublin 
and the three seats for tlie National University of 
Ireland will cease to exist (2V^ Times), 


Science News a Century Ago 

Prof. D. Don at King’s College^ London 

Ok May 2, 1836, Prof. David Don (1800-41), who 
had suocjeeded Burnett in tlie chair of botany in 
King’s College, London, gave his inaugural adchess. 
“The Professor,” said Tfui Times of May 3, “com¬ 
menced by requesting the indulgence of his auditory, 
as he was unuiUd to addressing public audiences, and 
as the letrture he wew about to deliver was the first 
h© liad over attempted. He then proc^eeded to give 
a detailed account of the hiut<jry of botanical science 
and stated its progress from the times of Aristotle 
and Hippocrates to the days of Linnsaua and Jussieu”. 
After directing attention to the various publillations 
relating to botany, he “impressed upon his audience 
the great importance of the study of botany, its 
imm^iato ooimoxion with medical knowledge, and 
the necessity of its consideration by medical studentB^ 
its importance to a proper knowledge of agriculture, 
and its great utility to the illustration of various 
other branches of learning. . . . Mr. Don was at all 
times rather inaudible and apparently labouring 
under the influen<?e of those fot^lings which generally 
render persons unused to address a public meeting 
rather nervous. The general excellence of the lecture 
was, however, quite sufficient to redeem any draw¬ 
back which this might have occasioned”. 

Don was the son of George Don (1770-1814) and 
brother of Greorge Don (1798-1866), both well-known 
botanists. Educated in Edinburgh, he went to 
]!x>ndon in 1819, and in 1822 tmccoeded Robert Brown 
as librarian of the Linneon Society. 

Annular Bclipse of the Sun, May 15, 1836 

JiTBT as the reappearance of Halley’s comet in 
1836 had attracted much att«mtjoTi in Great Britain, 
so the annular eclipse of the sun on May 16, 1836, also 
created very widespread interest. Ten days before 
the eclipse, The Times on May 6 informed its readers 
that “On Sunday, May 16, in the afternoon, there 
will be a large and visible annular eclipse of the sun, 
which will be central in the north of E^latid, Irelcmd 
and in the south of Scotland. It will begin at 60 
minutes 69 seconds past 1 o'clock, and will end at 
39 minutes 8 seconds past 4. Over England and the 
adjacent parts the light and the heat of the annular 
obscuration will be a little more than one tenth of 
the full sun; and should the atmosphere prove to 
be clear at the time of the greatest magnitude it may 
be expected that several of the largest stars will bo 
visible. The breadth of the annulus for England will 
be about 142 miles. The whole body of the moon 
will appear on the disc of the sun* leaving a anagfi 
ring or circle of li^t on the external edge of the 
suHi whence its name annuler, from onnulus, a ring”. 
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Oichroism of Crystals 

Ok May 5 and 1836, Henry Fox Talbot 
(1800-77), the pioneer of photography, read a paper 
to the Royal Society entitled “On the Optical 
Phenomena of ('ertain Crystals’\ in which ho gave 
an account of the optical propertios of certain minute 
crystals, obtained by the evaporation of a solution 
of borax in phosphoric acid, when they were 
exiuninod by tho polarising microscope. 

In a postscript to tho paper, tho author gave an 
account of a new sj>eciew of ‘diohroism’ in crystals, 
to the discovery of which he was led by applying to 
thorn his peculiar method of observation witli 
polarised light. In these experiments the crystals 
themselves jK^rformt^d the tjllice of the analysing 
plates, acting on light previously polarised and trans¬ 
mitted through a plate of mica. The experiments 
tended to confirm the views of Sir David Brewster 
and others as to tho general cause of tho dichroism 
of crystals. 

Royal Asiatic Society and India 

At the thirteenth anniversary mooting of the 
Royal Asiatic Society hold on May 7, 1836, the Right 
Hon, C. W. W. W>mn (1775 1850), who had been 
president of tho Sooioty since its formation in 1823, 
in his address said that “He felt particular gratifica¬ 
tion in congratulating the meeting on the proposal 
which had been laid before tho Society, for establish¬ 
ing a Committee of Agriculture and Trade in relation 
to the East. . . . The plan just alluded to would 
be the means of introducing into India tho useful 
discoveries of Europe in arts and sciences, but in 
tlio encouragement lately given by government to 
a more extended and unrestrained intercourse with 
tho East would be found the true afiicient for these 
ends. ... As the proposal relative to Trade and 
Agriculture must, if carried into effect, produce in¬ 
creased means of acquiring information on the 
capacity of the different nations of tho vast Empire 
of India, he hoped it would meet with encouragement, 
not only from the Society, but from those engaged in 
commercial intercourse with tlie East.’* (ArAcncctim.) 


Societies and Academies 

Paris 

Academy of Sciences, March 23 {CM., 202, 693-1124). 
Ebkbst Esclanook : The application of the principle 
of relativity to the study of a dynamiceJ problem, 
Marokl Del^pxnk and Aiain Horeatt ; The hydro¬ 
genation of carbonyl compounds by Raney nickel, 
coated with metals of the platinum family. Tho 
influence of alkalis. The presence of a trace of alkali 
is essential for the hydrogenation. Experiments 
were made with ruthenium, palladium, osmium, 
iridium and platinum as coating for the nickel. All 
these metals increase the velocity of addition of 
hydrogen, palladium being the least active, platinum, 
iridium and osmium the most active. Ludovxc 
Mrazbo was elected Correi^ndanf for tlie Section of 
Mineralogy, in succession to tlie late H, F. Osborn. 
B. Hostinskv ; Probabilities in chain, Akdiu^ 
Wbil : The overlapping of topological spaces ; com¬ 
plete spaces, bicompact sjiaoes. Nucola Obabchkoff : 
Asymptotic formules for Jacobi polynomials, and on 
the development along the polynomials. Kabi. 
MBKaKR: Calculation of the variations in general 


spaces. I. PJBTEOwaic^F I Cauchy’s problem for a 
system of partial diiferential equations in the Teal 
domain. Pxbbbb RAomsvaKV: A scheme unifying 
tho thciory of abstract gproups with Lie’s theory of 
infinitesimal groups, F. H, vak dbk Dukovk ; 
Small movements of a system submitted to gyro<* 
scopic forces. Edgar Fierre Tawu< ; A piexo- 
elootrio chronograph. The instrument described is 
capable of measuring to 1/100,000 of a second. 

E. DB LA ViLLBSiABQtTiE : The calculation of linear 
transformations, met with in astronomy, by the 
combined use of the machine and tho method of 
mobile bands. L, Sackmank : Tho study of certain 
discontinuities in the experimental determination of 
tho polars of [aeroplane] wings. Paul Schwarz : 
The B^ard-Karmdii vortices behind an obstacle, 
in movomont in a rectilinear canal. Louis Brrgubt ; 
The optimum tonnage of large aeroplanes for use in 
transport or bombardment. Jean Dels arte : A 
problem of diffraction. Walter M. Elsabser : Tho 
diffraction of slow neutrons by orystaUino subetanc^cs. 
Pierre Jouvet : A new electrostatic motor, RbiioA 
Plakiox.) : Tho ionisation and luminesoonce of 
atomic jets in a high vacuum. MobhH: Feldekkrais : 
Measurement of the voltage of a Van dor (Iraaf 
electrostatic generator with belts. G. Kravtzoff : 
The anodic behaviour of organic salts of copper. L* 
N4:el : The infiuenco of the thermal variation of the 
molecular field on tlie Curie constant. TxiADitB 
Pbozalski : Widening of tho lines of the radiation 
from ‘singing* arcs. Charlkb SAKKii, Luoiek Amy 
and Vladimir Porbmski : The isolation of the 
triplet 4368 A, of the mercury arc for use in obtaining 
Raman spectra. The fiiltor proposed is a solution of 
nitrobenzene (6 per cent) and rhodamine 5G extra 
(0*01 per cent) in ethyl alcohol. Jean Roig ; The 
temperature of helium in the high-frequency die- 
chaj^. Although the conditions of the tube varied 
between wide limits, tlie temperature always re¬ 
mained in the neighbourhood of 200® C. Paul 
SoLEiLLET and Serge Nikitine : The polarisation 
of tlie radiation 2136 A. emitted by the optical 
resonance of a jet of zinc atoms. Ren4i Audubbrt 
euid M. Frost : A radiation omitted during the 
hydration and dehydration of quinine sulphate. An 
ultra-violet radiation, between 2500 A. and 2000 A, 
was proved to accompany these changes in water 
content. Mlle. Hoakq Tai Kqa ; The influence 
of the nature and position of the groups on the photo- 
potential of the substituted aromatic amines. M. K. 
Nahmias ; The artificial radioactivity of tin. A very 
slight artificial radioactivity has b^n produced in 
tin by irradiation with a radon-beryllium source, 
Mme. Ehmakuel Zavizziako : Adsorption of prot¬ 
actinium by titanium, and tlie method of fractionation. 
Alex Sanielevici ; Calorimetric measurements of 
the energy of disintegration in the actinium family, 
Marcel LBOOrN : 'Die continuous p-spectrum of 
actinium B. Raymond Lauti^ : A general constant 
of Von der Waals. J. Timmermans, M. Hekkaut- 
Rolakd and D. Rozektal ; The variation of ^e 
volume of heavy water on freezing. The differe*^ 
of the ^oific volumes of heavy water in the liqtdd 
and solid states is 0*b8? 1 : this gives as the late of 
chan^ of the freezing point with pressure 0'(K)705® C, 
per kilogram. Mme. aLuzib Bu»a P. Rumff and PAtrt 
Bumff: The ultra-violet spectra of the brominedMva- 
tivea of aniline, Georoes Cakf^ : The dissooMon ' 
constants of reductone and of its oxidation product 
with iodine, JEAKCm^DiK t The quantitative 
by the Raman efiteot Of iXdxtmes of 
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nitrio aoidii, HMNfm |jnucwl>B: Dil^u8ion and 
in binary miaeibu^. AmsiHT Pobtbvik 
and pAUt BAenriXH: The mechanical reaiatanoe of 
the e)cin of alumina and ita induenco on tho Hurfaoo 
tenaion of the fuaed metal. Mmb. L^okb WAnTBK 
LAvv: Baaio sulphoearbonate of magueeium. 
Maitbiob Bomfe : Study of the reactions taking place 
during the absorption of nitrous vapours by solutions 
of potassium iodide. Jaoqubb Bourcabt : Homarks 
oH the Quaternary deposits on the Portuguese coast 
between Cap d^Espichel and the Penicho Peninsula. 
Mixb. MAUBtiBlXB Fouucbov : The evolutive acceler¬ 
ation of the rootlets in wounded roots, Yu Cuih- 
Chkk ; A new technique analogous to the Feulgen 
reaction and its application to the study of the 
evolution of the nucleolar elements and satellites. 
M. and Mue, Fbbhakp Mobbau ; The action of the 
sugars on the Baprologniem. Emilk Pbbuot : A new 
plant containing colchicine» lofoiU, a lilioeaueous 
plant from the Sahara. Maubicid Hooqubttk : 
Remarks on some characters of the secretion of 
Primula o6cowic«. Evidence that the socrotion in 
the cell and outside differ in composition. Mhb. 
C^cu^ 8osA'BotrBDouxu: (Comparisons l>etween 
some peas and tlieir hybrids, relating to tho 
elementary composition of the seeds. Mailo Simonet : 
New interspecinc hybrids of iris Fogoniria, Mllb. 
M. Gaitthibb : A new entophyte of the HarpeUacece 
group, parasite of the larvfle of Ephomerids. Gbouobs 
Souoidb : Tho nucleus of Diplocyatis achneidert, 
PHII.IPPB Jovbx-Lavbronb : The localisation of 
vitamin A in the red corpuscles of tho blood of the 
vertebrates in tho course of the evolution of those 
globules. Hbnbi Nouvbl : Observations on abortive 
cells and the embryology of larvcc of the IHcymnidee, 
Mbcb. Lucie Kakdoin and KoaBB Nbttbk : Marked 
difference between the degree of necessity of vitamiiis 
A and B at a certain period of growth of the young 
rat, and in the case of a regime very rich in glucidos. 
MlLb. Laia Olbzvcica : (Quantitative study of tlio 
{dionomena of synergy. Contribution to the study 
of the meciianism of the phenomena of potentialisa- 
tion of hypnotic action in the mt. ANTomE Maonan 
and Hbkby Gibxbd ; Attetupts at recording the 
successive altitudes of the wings of a pigeon and 
the oorresponditig variations of pressure. Mmb. 
VAba Dantcilaboff ; The final restilt of a “female 
by hormonal induction”. Ssbub Tchakhotine : 
Lixialieod irradiation of the myonemo of the peduncle 
of VorticeUa by ultra-violet micropunoture. J acques 
Babatj^ and Jean Dussy ; (^ntribution to the 
study of the davonolio heterosides of the fruits of 
Sopkora japonica. Pxebbe and Camiulb Cbataqnon ; 
The metabolism of bromine in the human organism. 
The tabulated results do not confirm tho conclusions 
of Zondek and Bier. Louxa Cotoni and Jacques 
PocHON : The titration of various thwapeutic sera 
by neutralisation of the antibodies in vitro. 

Bsussels 

Royal Academy (Okwwe. December 7, 1935). L. 
OonWAUX 3 An a^braio variety in three dimensions 
of geometrio genus zero and bigenus one. J. £. 
VEapQiiA7FEi.T 5 Thonnomeohauies of the electric 
oOnductor (3). Reflections on tho theoiy of tho 
transverse mimetic effects. (k>rapariaon of tho theory 
^ven in previous articles with tho results of Sommer- 
^14 and Franck. T. Souomos : Probable shape of 
ert^-aebtion of Saturn’s rings. The consequences 
oi aiNnmcihig a hyperbolic shape for the rings are 


examined. P. Van RYasEUBEBOiXE: The Le 
Ohatelier-Braun principle and moderation theorems. 
R. IjEdbus : Probe measurements on the inverse 
aitamation of mercury vapour rectifiers, Osciilo^ 
graphic studies, M. DI&sibant and J. Duohbsnbi ! 
Researches on the molecular spectrum of sulphur 
vapour. Extension of observations to longer wavd- 
lengths. 

December 14, 1935. J.GjfcniiNiAU : Corrospondeiioe 
betwoeu gravitational fields and tho fields of tho 
wave mechanics. S. AusmoYSKY : Logical bases 
of the theory of probability (1). Theories foundtd on 
tho notion of the limit of the relative frequency. 
M. Kourensky : Reduction of the intt^gration of 
systH^ms of non-linear equations of the first order with 
partial derivatives of several unknown functions to 
thtj integration of systems of linear equations of the 
first onler of a single unknown function. 

December Ifi. 1935. J. E. Versoiiaffelt : Modem 
alchemy. H. Buttoenbaoh : Meteoriti^s. 

January 11 , 1936, M. Winants : Both the two 
problems Op, in, 3"^ and Oq, in, 2' can be solved by 
means of an inU^gral equation with an infinite 
number of terms. G. Fichtbnholz : Linear oj>era- 
tiouK in the space of continuous functions. G. 
Dhinfklu : Integral invariants and contravariant 
functions. V, PAquet ; Tho fundamental formula 
of the invariantive theory of the calculus of variations. 
O. Kozbt : Some rf3marks on the deformation of 
quadrics. L. Long : Some remarkable sysbjtns of 
curves on surfaces (3). L. Martin : c3n Bessel 
transcendents considered as Hiemann functions rela¬ 
tive to a class of systems of equations with partial 
derivatives containing as many equations as there 
are unknown functions of two independent variables. 
H. Fbbdebicq : (Changes of the action of the cardiac 
pneumogastric of the turtle prf>duced by modifica¬ 
tions of the pH of the lieart, 

Robis 

Royal National Academy of the Lineex {AUit 22, 275- 
366; 1935). U. CiaoTTi: (1) Criterion for evaluating 
the dynamic forces acting on a circular obstacle con¬ 
taining a source and immersed in a translocirculatory 
current. (2) Calculation of the ‘ballast effoiits’ relative 
to a roctilinesar lamina. M. Betti and M. Manzoni : 
Anomalies in the dissociation constants of some 
halogenated organic acids (2). Tho dissociation 
constant of o-chlorophenylacotic acid (1*35 x 10^*) 
is unexpectedly less than that of tho corresponding 
bromo-acid (1*92 x 10-*). G. Chbcohia-Hisfoui : 
A Miocene formation from tho Apporniines of 
Capitanatit. E. Guoino ; (1) Direction derivatives 
of tensors. (2) Cyclic transport of a tensor of any 
order. G. Doetsch ; Tricomi^s fonnulro on the 
polynomials of Laguerro. R. CACoiorPOLi: Elliptical 
partial differential equations with two independent 
variables, and regular problems of tho calculus of 
variations (1). U. Baoooi; Constants of Fourier- 
Logvierte. G. Ascoui; A particular differential 
equation of the second order, L. Sona : Translo¬ 
circulatory current which invests a bilateral lamina. 
Integral of the motion (3), L. Gialanelua ; Meridian 
observations of Uranus in 1034 and of Mors in 1035. 
E. Mbdx: New method of analysis of partially 
polarised* light diffused from the s^. G. GiBAUD ; 
Passage of electricity in a magnetic field when the 
electrodes ore points. G. Natta and R* RioamontI 
Examination by eleul^n rays of some fatty eateia. 
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Long^chain compouxuds appear to show a iwo- 
dimeikfiional iBoroorphiam, whioh ia mdependent of the 
active terminal groups and porsiats when CH| groups 
ore replaced at long intervals by CO or by O. G. B. 
Bdktno and B. MAmoxi-AKSiDBi: Kaman spectrum 
of some derivatives of pyrrole. All the alkyl-sub¬ 
stituted pyrroles investigated give the two ‘pyrrole 
ring* lines at 1,4(K)-1,620 and 1,370-1,390 cmr*. 
G. Goxdanich : Ob^rvations on a rare disease of 
clover in Italy ; anthraonose of KahatieUa caulivota 
(Kirchn.), Karak. M. Mitolo : Presence and dis¬ 
tribution of reducing substances in brain tissue. 
Values ore given of the reducing power of different 
parts of the brain tissue of toads, rats, pigeons, 
rabbits, oats, sheep, horses and oxen. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public.^ 

Monday, May 4 

Victoria Institutb, at 4.30.—Dr. H. C. Morton: “The 
Supposed Evolutionary Origin of the Soul'*. 

jMFSRiAn COXJ 4 B 0 B or Sousvcic AND Tkcks^otooy, at 
6.30.—Prof. G. T. Morgan, F.K.S. : Holmann Memorial 
Lecture. 

Boyai* Gkookaphioai. Booixtv, at 8.30.—Baronasa 
Kavensdale : “Persia in 1036“. 

Tuesday, May 5 

iKSTmrrE or Pathology and Research, St. Mary's 
Hobtital, London, at 6 .—Dr. F. L. Pyman, F.B.S.: 
“Heoent Eeeoarchos in Chemotherapy’*. 

London School or ‘Hygiene and Tropical Medicine, 
at 6.30.—Prof. A. Butenaudt: “Bioohemistiy of the 
Sterol Group" (succeeding lectures on May 7 and 8 ).* 

Institution or Civil Knoinbbrs, at 6 ,—E. F. Belf: 
“Modem Developmenta in the Design of Aeroplanes” 
(James Forrest Lecture). 

Wednesday, May 6 

Boyal Society of Arts, at 8 .—G. Mackenzie Junner: 
'‘The Oil Engine and its InOuenoe on Boad, Bail and 
Air Transport”, 

Institute of Metals, at 8 .—(at the Institution of 
Mechanical Engino€»r 8 , Storey's Gate, S.W.l).—C. C. 
Paterson: “The Escape of Electricity from Metals t 
its Praotioal Cocu^uenoeB'' (Annual May Lecture). 

Thursday, May 7 

Bedford College for Wouen, at 5.16.—Sir Edward 
Poulton, F,R.S.: “Ants".* 

Boyal Vetexunaby Cotxhoe, at 5*80.—Prof. Henry 
Dryorre and Dr. J. Rug^U Greig : “Mineral Deficiency 
Diseases of Farm Animala” (sucoeeding lecture on 
May 8 ).* 

Institution of Et 4 EOTBiOAL Engineers, at 6. —^Annual 
General Meeting. 

Dr. E. Mallet: "Television—^An OuUine” (Faraday 
Lecture). 

Friday, May 6 

Bedsqn Ci.tTB (Armstrong College, Newcastle trpoN 
Tvjns), at 6.30.—Dr. C. H. Desch, F.B.S. i “The 
Chemical Properties of Metals” (Bedson Lecture). 

Boyal iNSTTrunoN, at 0 .-—Sir William Bragg, Ptm. R.S. ; 
“The Electric Properties of Crystals (11) . 


Iron and Steel Institute, May 7-8.-*^Aimual Meeting 
to be held at the Institution of Civil Enguseers, Great 
George Street, London, S.W.l. 


Official I^licatiotis Received 

Great Britain and Ireland 

CountF Bfmmah of Southport; XTctcorologtoal IKfpsrtmsnt; The 
Fentley Obeervatarr, Southpoit. Report and Bemlto of OtwerrsUdns 
for the Year mt, with ap Appendlt, By Joseph BaxeudeU. tp. 31 
(Southport; Fernley Obsortaft^,) \m 

The Nutritive Viuue of Mnk. Memoranduta by the Advlson Com¬ 
mittee on Kotritlou. taioed br the Hlnlstir of Health atul the Depaci- 
ment of Health for SooUana. Pp. It. (Losdoti; H.M. Station^ 
Office.) 8d. net. (m 

BClnlstry of Health. Costina Heturas, Veer ending 31«t 
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War, Science and Citizenship 


F IELD-MARSHAL LORI) ALLEN BY, in hw 
rcctoriaJ addniSH doliv^erod at the University 
of Edinburgh on April 28, when he was in stall'd as 
lx>rd Heet/or of th(^ UniverKity, gave the students 
a noble messago for th<^ future of huTiianity, He 
condemned war l)etween nations in unmeasured 
terms as futile in itself and j)erilous to the highest 
needK of civilisation. '"Wars,” ho said, ‘‘have bc^en 
usually waged for the spoils of vitdory, increast^ 
of territory, acquisition of wealth, even glory to 
the victor. The lust for expansion is not yet dea<J, 
but the glory of conquest is departing, its gains 
are Dead Sea fruit, its legacy bitter memories 
alone. We find the cleverest brains everywhere 
busily ex|>erimenting with new inventions for 
facilitating slaughter, building more horrible 
engines of destruction, brewing more atrocious 
poisons, designing more monstrous methods of 
murdering thoir fellow-men and women. . . 
Governmerits, distrusting treaiy makers, no longer 
hold treaties in respect, regarding them as merely 
temporary makeshifts/' 

The ufiK^ of poison gas in AbysBinia, and the 
unprovoked attack upon the country, are examples 
of a breach of covenant and disregard of inter^ 
national obligations which have beeti condemntKl 
by all civilised peoples. Those outragtjs on 
humanity have raised again the question of the 
association of scient?© with war and the prostitution 
of scientific effort to war purposes. No scientific 
worker will underestimate the difficulties which 
confront the Italian chemists who reprobate the 
abuse of Hoientific knowledge and work in this 
manner in a State where freedom of scientific 
thought and effort have long been prasorilied. The 
danger and the problem are, however, far from 
being confined to Italy. We need look no further 


than the prcfiarations for national defence stimu- 
Jat/Kl by the BritiKsh Government in pursuance of 
the pc>licieB outlined in the White Paper on Defence, 
and the activities in roajyeet^ of aerial defence which 
art> outlined in the handbooks on Air Raid Pre- 
cantionH being publishe<l by H.M. Stationery 
Office. 

Individual manufacturers and local councils are 
participating in these preparations, if only through 
the fear of inctirring the anger of thoHo who did 
survive if no precautions })ad \yeen attempted. 
BeskloH IhiH, however, professional and other 
associations of scientific workers are Ixsing led to 
participate in various ways ; and the respc)nBi- 
bility which lies on such associations is far greater 
than that which rests on the non-technical or 
non-Hcientifio municipal or district council or 
manufacturer. Despite the action of iridividual 
scientific workers, it is disheartening to find that 
no association of scientific men has yet had the 
(courage to express a frank opinion on the exact 
value of this effort and the security it can confer. 

There is no more disturbing sign in the present 
Bituatiori than the absence of such an authorita- 
tive pronouncement, witfi the social outlook and 
acceptance of civic responsibility which it implies. 
While most scientific workers would not wish to 
avoid participating in the ta.sk of national defenoe, 
and in so doing to see that the highest possible 
efficiency ia secured, they would bo disloyal to 
their trust if they do nothing to prevent the 
creation of a sense of falae security, or to make 
known the extent to which authoritative and 
exj)ert opinion regards dofonoe against aerial 
Ijombardment, whether by incendiary, high ex¬ 
plosive or gas bombs, separately or simultaneously, 
as praotioable. 
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To neglect all precautions would be foolish, 
but scarcely more foolish than allowing the 
population to believe that effective defence is 
possible, or to remain ignorant of the acute dangers 
which would attend the severing of, for example, 
the Great London sewer at Barking or the new 
Mersey tunnel, and the extreme vulnerability of 
such points to high explosive or gas bombs. 
Moreover, since complete defence is impossible, 
authorities have recognised that victory in the 
next WOT will go to the country whose population 
and industrial organisation show the greatest 
degree of staying power and endurance. Accord- 
ingly, populations are ixnng trained and organised 
to develop staying power and endurance, and the 
scattering of individuals and industries to enhance 
staying power has already begun in some of the 
threatened countries, with consequences to social 
amenities and the preservation of natural beauty 
which may be irreparable, as they are for the 
present disi'egarded. 

The misdirection of scientific effort and national 
resources in this way is in itself a threat to the 
continuance of civilisation almost as serious as the 
outlook of the very warfare against which the 
precautions are being developed. It is not merely 
the appropriation in this way, for defence purposes 
whioli ore largely futile, of large sums of money 
whicli might otherwise enable the mass of the 
population to enjoy that measure of plenty with 
which science could well endow them. At a 
recent meeting held in London, Sir John Oix 
and a group of engineers and other scientific 
workers assessed the unfulfilled needs of the people 
of Great Britain with regard to prime human 
necessities such as food, housing, clothing, health 
and recreation, at about £3,000,000,000 a year, 
including a sum for essential foods of £200,000,000, 
which is roughly the cost in goods and services 
of the activities now being organised with immense 
care and skill to meet the artificially created danger 
of aerial bombardment. 

Much more serious is the steady deterioration 
of life which always occurs under a military 
regime, and to which Ijewis Muraford directed 
attention in a brilliant chapter in his “Technics 
and Civilisation*'. Under such a regime, the re¬ 
orientation of civilisation so that the creative 
forces of society are fully utilised, and mechanisa¬ 
tion is the agent and not the master of mankind, 
becomes more than ever impossible of attainment. 
Nor can we hope mther that technical develop¬ 
ments will be made to conform to the elementary 
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spiritual needs of memkind or for the successful 
elimination of the causes of cultural decay which 
to-day present an evergrowing menace to the 
spiritual isnd aesthetic elements still left to' our 
civilisation. 

Whether anything worth preserving can long 
remain in our civilisation under its present con¬ 
ditions and leadership may well be open to 
doubt. In a speech at Worcester on April 18, the 
Prim© Minister spoke of the probability of the 
outraged peoples turning against Governments 
which allowe<l the us© of poison gas in a European 
war, after hostilities had ceased. That rising 
against wickedness in high places may well be 
much nearer. The ordinary citizen has much to 
lose by mere aoquiesceiuje to the drift of present 
coiiditions, in which a dangerous premium is put 
on revolution and violence. Only constructive 
statesmanship can avert either revolution or 
disaster, and in that statesmanship men of soieuoo 
must play their part. 

Even the dullest cannot fail to see what is 
involved in the cynical disregard of international 
conventions shown by Italy’s use of poison gas 
against a nation utterly unprovided with any means 
either of defence or ropriaai in kind. This shattering 
of faith in international pledges is accentuated by 
the evident reluctance of powerful members of the 
League of Nations to restart to ofFoctivo means of 
restraining the aggressor, and the consequences of 
such default may be far-reaching. The alternative 
to collective security resolutely enforced is so 
terrible that it would bo rash to predict that any 
intelligent people will indefinitely allow their rulers 
to repudiate or disregard their international 
obligations and plunge all alike in a catastrophe 
from which there may bo no recovery. 

Scientific workers should pause to consider 
whether even yot there is not some decisive oon- 
iribution which ooUeotively they might make to 
remedy this condition of our so-called civilisation. 
It is deplorable that so much effort continues to 
bf) expended on destructive purposes while the 
great constructive enterprises, which might 
enable mankind to enjoy more fully the great 
resources with which science has endowed us, 
remain crippled or unoommenoed for lack of 
funds. 

The choice before us could scarcely be better ex¬ 
pressed than has h&m done by Mr. H. A. L. Eteher 
in his recent “History of Europe'*: “Ihe d6vela|nng 
miraole of science is at our disposal W use pi* to 
abuse, to make or to mar. With scienoe we niay 
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lay oiviimtion in ruin« or enter into a period of 
plenty and wall^belingr tho like of which has never 
been experienced by mankind”. 

To acquiesce tamely in the present situation is 
a policy of despair and will assuredly involve 
Boientific workers in the destruction to which 
civilisation is steadily drifting. To ally themselves 
boldly with constructive political forcics, to apply 
the spii’it and method of science to the elalK^ration 


in the political and social spheres of ways and means 
of control, of relating power to knowledge, may 
yet avert disaster and enable the world to reap 
the advantages which are stUI within its reach. 
To do so, however, demands courage, and vision, 
resoiiroe and pertinacity the equal of any which 
has yet been sliown in pioneering investigations in 
those fields of knowledge within which science has 
hitherto been largely content to limit its activities. 


Modern Methods in the Antarctic 


Antarctic Discovery: 

tlie Story of the Second Byrd Antfirctic Ex|)edition. 
By Rear Admiral Richard Evelyn Byrd. Pf), 
xxii f421 -f47 plates. (London : I^utnam and 
C/o., 1930.) 18^, net. 

^l^HANKS to the restraint on publicity imposcnl 

^ by the practice of exolusive copyright in 
news, most English newspaper readers have been 
kept nearly as ignorant of Admiral Byrd’s second 
exx)edition to liittlo America as of the financing 
of Irish liospitals or evidence in the divorce courts. 
As a result there has In^en a vague iinpKission that 
the expeditioti was a lavishly equipped pleasure 
trip intent on photographing films of sensational 
stunts and making exaggerated claims to amazijig 
discoveries. It is for this reason that I weJ(it>me 
the opportunity of reviewing Admiral Byrd’s 
book and ondoavouring as far as I can stretch the 
allotted space to direct attention to the solid 
achievements of the expedition. 

It must be acknowledged that the book presents 
some initial difficulties to the reader accustomed 
only to English books of travel, but these are soon 
overcome. The chapter headitxge give little idea 
of the subjects dealt with ; but a good index goes 
f^ to remedy the deficiency. The book is a straight¬ 
forward narrative vividly and tersely written. The 
meaning of certain American neologisms can be 
divined from the context, and even such a cryptic 
phrase os “commuting to work back home” 
glimmers into comprehensions as a simile for the 
monotonous repetition of daily drudgery. 

We team that^ like most of our own explorers, 
Byrd bad a liard and distasteful struggle to raise 
funds and collect stores. He had to be content 
with two indifferent ships, an old wooden whaler, 
th^ fleof of OaHandt and a common steel tramp, 
the faiiob Supperi^ On the way out, the latter 
vessel escorted by a scouting seaplane macbed 
hij^ier latitudes in the South Pacific than had been 


attained before. This enables the cartographer to 
push nearly the whole Pacific coast-lino of Ant¬ 
arctica south of 73"^ S. Wo notice that the name 
Mario Byrd Land, given in Admiral Byrd’s earlier 
l)ook “lattle America” to a modest area south of 
King Edward VII Dind, is now stretched across 
the whole great lobe l>etween the Pacific Ocean 
and the Ross and Weddell Seas. 

At the Bay of Whales 400 tons of stores were 
landed and transported several miles to Little 
America. The old buildings were found intact, 
deeply burioil in snow on which the new buildings 
were erectnd, soon to Iw drifted over in their 
turn. The two levels were connected by steep 
tunnels and a population of 55 men, twice as 
many dogs and several cows was settled for the 
winter entirely underground. The extent of this 
catacomb ‘city’ was so git^it that Dog-town alone 
consistt^d of eight parallel timnels, each 100 feet 
long, 0 feet high and 3 feet wide, with each dog 
tethered to a crate let into the walls on either 
side out of roach of its neighbours. The whole 
was burrowed in a cake of ice probably about 300 
feet thick and floating on 600 fathoms of water. 
In fact, it was a potential iceberg, and a system 
of crevasses made its permanence very question¬ 
able until winter moored it fast. 

An advanced base 120 miles to the south (in 
80“ S.) was occupied for the winter by the leader 
alone, a somewhat surprising arrangement. It was 
Admiral Byrd’s expedition ; ho was entitled to 
conduct it as he thought best, and as it was a 
success the event justified the plan, 

“The truth of the matter is,” Byrd writes, “I 
really wanted to go and keenly looked forward to 
the experience. ... I sincerely believed I was 
as interested in the experience for its own sake 
as I was in the meteorological work for which the 
Base was designed. Therefore I cannot say that 
X was making a sacrifioe for science. That did not 
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enter my head. As for leaving the camp without 
a leader^ well, I had confidenoe in the officers 
and men at Little America,” 

Communication by wireless telegraphy was kept 
up witli the leader, and every unit in the field with 
dogs, tractors or by air were always “contacted” 
with the Base. Although nearly j)oiHoned by 
fume^ from his stove, Byrd survived the ordeal. 
Dr. Poulter, his second in command at the Main 
Base, fell ill with aouUi appendicitis. He was 
oj>erated on and his life saved by Dr. Potaka, the 
clever Maori doctor who had been brought by the 
IHscot^ery // in a dramatic feat of seamansliip 
when the American surgeon resigned immediately 
after landing. 

Exploring work was (jarried out before and after 
the winter of 1934 by aD tliree means of transport. 
The dogs worked well, especially on the great 
three months' journey of the geological |>arty due 
south to an elevation of 8,(X)0 fec^t in the Queen 
Maud Mountains in 87° S., a total distance of 
1,4(K) nulcs out and home. Fossils wore obtained 
in great numl)f5rH and beds of coal located on the 
huge rock faces of the mountains. Living lichens 
were found in the crevictes of the rook at the 
farthest jK)int. Dogs did their full share in the 
transport of loads between the ships and Little 
America, but they could not fac?e the extreme cold 
of winter when temperature fell to — 70*^ F, or 
lower. 

The tractors bore the brunt of the transport 
service, and although it was a tremendous task 
to start the engines, they made the journey to 
the advance base to the relief of Admiral Byrd in 
the mid-winter darkness of July. The distance 
run by tractor amounted to 11,000 miles, which 
included long journeys along the eastern margin 
of the Barrier partly on the Ross Ice Shelf and 
partly along the western slope of the Rocskefeller 
Plateau, often in heavily crevassed country. They 
were demonstrated to Ix^ the most effective of all 
the fonns of polar transport, when a sufficient 
force of skilled meclianics and ample supplies of 
fuel were available. The troubles of camping wore 
enormously reduced by using the cabins instead 
of pitching tents to sleep in. 

For speed and range, however, the aeroplane 
easily took the first place. There was a strong 
fleet of aircraft, from a small auto-giro uwjd for 
taking meteorological observations at high levels, 
to the great Condor weighing 8 tons with a wing- 
spread of 82 feet. The handling of these machines 
was one of the chief triumphs of the expedition. 
They had to be housed for the winter in pits dug 
in the snow where they were sf)on over. 

This work, together with the delicate task of 
digging them out unhurt in the spring, was soaroely 
less remarkable than the 16,000 miles of flying 
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which they aoeomplished when in the air. The aero^ 
planes were often used to lay out depots in advance 
and to replenish the supplies of the surface parties. 
The principal exploring journeys by air were into 
the mass of Marie Byrd land for distances up to 
5(X) miles in straight flights to south*east, east and 
north-east respectively, the last bearing being along 
the coast. 

In his jK)pular narrative, Admiral Byrd speaks 
lightly of surveying hundreds of thousands of 
square miles, but he uses the wonl as Cowper 
made Alexander Selkirk say, “1 am monarch of 
all 1 survey”. In the note on ma|Ks, the claims 
are set forth with scientific moderation, and it is 
explained that there has not yet been time tor 
ail the cart-ographicj material to be tested and 
worktKi out. The prelimuiary maps, however, 
show in an impressive way how greatly this and 
the earlier expedition have added to the luiow- 
ledge of the eastern borders of the Ross lee Shelf. 
The eastern coast of the ice-filled gulf has been 
roughly mapped for the first time. It is less 
mountainous than the western and southern 
margins, but is clearly marked by the rising slope 
to the Rockefeller Platrcau. 

Much new light was thrown on the nature of the 
Ice Shelf itself by seismic echo-sounding. Although 
the northern edge of the Barrier was afloat in deep 
water, th(3 ice proved to be aground at many 
jKjints in the interior, separatwl by crevassed belts 
from the floating portions. The probability of a 
sea connexion between the Ross and the Weddell 
Seas has been much diminished. If there is any, 
it can only I>e by a com]>aratively narrow and 
winding strait. 

Apart from the important geographical dis¬ 
coveries and the geological collections, sub¬ 
stantial scientific researches were undertaken in bi¬ 
ology and physios, which, if fully discussed, should 
prove valuable. Plankton, for example, was 
(joUectod from various depths in the Bay of Whales 
in winter until the sea ice had thickened to more 
than five feet, and at air temperatures of — 40° or 
leas the contents of the tow-net ware transferred 
to vacuum flasks and carried unfrozen to the 
laboratory. Regular photographic magnetic records 
and meteorological observations were made on the 
surface and in the upper air at the main base and 
for several months at the advance base also. 
Cosmic radiation was studied, and a novel feature 
of the scientific programme was the continuous 
record of meteors during the winter night at Little 
America and for some time at the advance base. 

Admiral Byrd is to be congratulated on the 
success of a groat venture in which foresight and 
good management overcame all the risks and hard^ 
ships of the very sever© conditions onoountared. 

Htran Bosmt 
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Mr. Keynes and the Rate of Investment 


The General Theory of Employment^ Interest 
and Money 

By John Maynard Keynes. Pp. xii 4 403. (Lon¬ 
don : MaomUlan and Co., Ltd., 1936.) 5^. net. 

F or more than a century the problem of 
unnsed resources has occupied a conspicuous 
place in economic investigation, yet much remains 
to be done in a field of great intellectual difficulty. 
A large part of Mr. Keyneses own previous work, 
not least his important two-volume ‘Treatise on 
Money” ])ubHHhed in 1930, has been occupied with 
this and allied topics. His present ratlier startling 
volume tears to picc^es some portions (not always 
the weakest) of his earlier work, amends other 
portions and supplies mu(?h new analysis. In deal¬ 
ing with sliort run changes in the level of activity, 
the most important factors to consider are, of 
course, thos<3 which determine the rale of now^ 
investment;—factors already analysed at some 
length iiv the author’s “Treatise”. He now l>elieves, 
however, that the main weakness of his earlier 
analysis was that it relegated changes in aggi’cgate 
output and employment to a secondary position, 
and involved a definition of income which was not 
the most (jonvenient one. Those defects it is the 
purpose of tho present book to remedy. 

Nevertheless, it should not Iw thought that the 
“General Theory” is in any sense a more revision 
of the “Treatise” ; for cyclical movements of 
activity now occupy a much smaller part of the 
picture. Instead of an alternate exoos.s and de¬ 
ficiency of ‘effective demand’ (aggregate money 
demand for total output), Mr, Keynes now believes 
in the existence of a chrozuc tendency for it to 
be<iome deficient. His analysis differs from that of 
the cruder underconsumptiouists in that the 
trouble is imputed not to excessive, but to con¬ 
tinuously insufficient investment. The failure of 
investment to come up to a level which would 
secure full employment is due, he explains, to the 
imwillingness, owing to institutional frictions, of 
the rate of interest to decline adequately. Each 
level of interest; rates represents a i>erfectly stable 
equilibrium, and is correlated with a volume of 
unemployment, which is larger, tho higher is the 
level of interest rates above a critical minimum. 
This critical minimum oarrosi>onds to full employ¬ 
ment ; if the rate of interest is forced down below 
this minimum the resulting increase of investment 
results merely in rising prices, and a state of ‘true 
infiatibn* develops. Only after full employment 
is reached is there any danger of the situation 


becoming unstable. (Jertain obvious practical 
conclusions emerge : the pro{)er way to attack 
unemployment is not by lowering money wages 
(which is anyway impracticable) but by govern¬ 
mental measures to expand investment, or (better 
still) by direct measmes (ctmtral banking or other¬ 
wise) to lower the prevailing level of interest rates. 
The argument also leads to an unreserved con¬ 
demnation of the gold, or any other international, 
standard, since such a standard destroys national 
autonomy in interest rate policy. 

It may bo that many readers will think there 
is more to be said in favour of (classical economics 
than Mr. Keynes allows ; he seldom takes Ricardo 
and his followers on their own ground. I t may be, 
too, that some readers will think tho writings of 
several of the author’s contemporaries scarcely 
deserve the asjK'rit v which is aci'ordod them. But 
it is plain that the book will stand or fall by the 
relevance to real life of its central (and it sliould 
be realised highly uuccmventional) thesis outlined 
above. Mr. Keynes’s main difference from other 
writers has to do with his judgments concerning 
the stability of the rate of investment. I’he 
crucial question may l>e put as follows : Is it 
possible by lowering interest rates to raise the 
current rate of investment by some defined 
amount, without releasing a tendency for invest¬ 
ment to go on expanding ? Or if this is possible, 
but only possible within certain limits, what are 
these limits ? According to the “General Theory”, 
these limits are set by that rate of investment 
which yields full employment. But many readers 
will undoubtedly foci that no sufficient grounds 
are twlvanced for believing that ex|>anBions of 
investment are non-curaulative on one side, and 
cumulative on tho other side, of full employment. 
In effect, Mr. Keynes relies on the short run 
inelasticity of tho supply of capital goods, coupled 
with tho decline in their physical marginal product 
as they become less scarce, to save him from 
instability in the rate of investment. But the decline 
in the supply price of capital goods, as the resources 
for producing them are increased, will further 
stimulate investment. To argue that this tendency 
will l)e neutralised (within ndevant periods of 
time) by a fall in tho physical marginal product 
of those goods, is surely to lose all contact with 
reality. 

Tho problem can also be posed ia another way. 
Mr. Keynes develops ‘multipliers' to relate the 
total increments of investment arid employment, 
respectively, to the initial increi^ta in these 
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quantities induced (say) by a dose of governmental 
loan expenditure. The multiplier is obtained in 
each case by suminiug the secondary, tertiary and 
other increments which follow as a result of the 
primary increment. In order that the multiplier 
shall be finite, or (put otherwise) in order that any 
tendency to cumulative expansion in the rate of 
investment and danger of ensuing crisis shall be 
absent, these increments must form a convergent 
series. But do they ? This is a point that Mr. 
Keynm has scarcely argued ; and that ho should 
not have dorm so is all the more curious since 
most writers in the past have urged, both a priori 
and from experience, that, at any rate outside 
narrow limits by no means necessarily coincident 
with full employment, the series in question do 
Twt converge. 

The practical question remains whether Tull 
employment’ can be secured in a syatom of private 
enterprise merely by operating upon the rate of 
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inters. As Mr. Keynes justly remarks in bis 
preface, ‘The matters at issue are of an importance 
which can not be 6xagge^ated'^ He writes for a 
technical audience, and since his conclusions disr 
agn)e with the results of most recent tlunking on 
the subject, the sooner other economists decide 
whether it is they who are on the wrong side of 
the looking-glass or he, the better it will be. It 
scarcely needs saying that the book is written 
with charm and insight, and like everything from 
the author’s pen has a frankness and an apt¬ 
ness of expression which are often disarming- 
Muoh of the book is highly original, and all of it 
is fttimuDating ; especially penetrating and fruitful 
are the chapters on the long-term expectation and 
on the propertaos of interest and money. But on 
the fundamental problem, those readers may 
^>erhaps be pardoned who decide that the 
“Treatise’’ remains a safer, if a less ambitious, 
guide. Harold Barger, 


Fuels and Fuel Economy 


Fuel; 

Solid, Liquid and Oaseoua. By J. S. S. Brame 
and Dr. J. G. King. Fourth edition. 1^. xvi-h 
422, (London ; Edward Arnold and Co., 1935.) 
25s. net. 

T he subject of fuel grows in politi<ial, economic, 
technical and scientific importance. Though 
wood is no longer in the picture in competition 
with coal, oil is very much so. Raw coal is being 
displaced by coke, by low-temperature fuel and 
particularly by gas—either coal gas, or coke oven, 
producer, blast furnace, or water gas—and in¬ 
deed should never be burnt as such. Liquid 
fuels are extending in every field of use ; they 
include fuel oil, Diesel oil, petrol, tar, benzol and 
alcohol. 

There is a large volume of technical and scientific 
knowledge available about these fuels, their pro¬ 
perties and the methods of testing them, 
which is increasing every day, though it is far 
from being as widely spread as is desirable, 
particularly among engineers and fuel users in 
general. 

Such books as the one before us are calculated 
to help greatly in developing the economic use of 
the most suitable type of fuel for any particular 
purpose. It is well to emphasise that fuel costs 
enter into the cost of every manufactured article, 
sometimes, as in the heavy industries, in trans- 
portarion, an^ in certain chemicab to a very large 


extent. If manufactured articles are to be com¬ 
petitive, the fuel costs must l>e kept low, with the 
result that as the prime cost of a fuel increases, 
there is every incentive to bum it more economic¬ 
ally and therefore to a less extent. Those connected 
with the coal trade remain obstinately blind to this 
fact. 

Fuel efficiency as a science is as yet in its infancy, 
and relatively few firms have whole-time fuel 
officers. In many industries this officer should be 
one of the most important of the staff, and it 
behoves our training centres to produce an ade¬ 
quate supply of them. Raw coal has had its day ; 
the open grate fire is only useful to inspire poets 
and to counteract depression. Coal should be 
first distilled for its valuable products and ulti¬ 
mately burnt in forms which keep the tar and 
smoke and sulphur out of the atmosphere. 

The actual loss of combustible matter in the 
smoko even of a domestic fire is far smaller than 
is supposed, and by far the greatest savintg in an 
industrial boiler is efiected by reducing the amount 
of air BO that the fine gases contain a maximum of 
carbon dioxide. It is the escaping sulphur which 
is the real problem, which now requires dealing 
with drastically in our cities. 

This is a fourth edition, a testimony that the 
authors know their subject, though it has needed 
a good deal of bringing up to date since pre^as 
is so rapid. This is partic^rly true in connexion 
with the poorer gaseous fhels. 
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oOnveoieoily divided into four Beotions dealing with 
solid> liquid and gaseous fuels respectively and 
with their analysis and calorimetry. 

It is clearly printed and well illustrated with 
drawings, graphs and tables, and contains a deal 
of practical information on every section of the 
subject set out in a manner which should be 


readily intelligible to the practical engineer and 
works officer. Its x>osBe8sion and the application 
of the information it contains should help to 
advance the cause of fuel economy: in this 
connexion we would again emphasise the desir* 
ability of the employment of full-time fuel eoonoipy 
experts by large firms. E. F. A. 


Some Aspects 

(i) Constructive Eugenics and Rational Marriage 
By Dr. Morris Siegel. Pp. xiii + 19fi. (Toronto : 
McClelland and Stewart, Ltd., 1934.) 2.50 dollars. 

(a) The Chemical Control of Conception 
By Dr, Jolm R. Baker. With a Chapter by Dr. 
H. M. CarJeton. Pp. x + 173. (London; Chapman 
and Hall, Ltd., 1935.) 15^. net. 

(1) SIEGEL*S small volume has been 

written for the average reader who may 
wish to learn sometliing about the science of 
eugenics. Following a short chapter on the laws 
of heredity, the author opens his main theme, 
which is that the number of defectives in propor- 
tiem to sound stock in a population is steadily 
increasing, owing to the prevalence of what may 
be called faulty mating; and it is the author’s 
object to indicate how it should be possible to 
ensure proper and suitable unions. 

For the preservation of the race, it is essential 
in the author’s opinion that stops be taken by 
society to prevent breeding from unhealthy stock. 
As it happens, in certain instances great men and 
great women have arisen from a bad stock, so 
that it is impossible to insist upon a wide pro¬ 
gramme of sterilisation as a general method of 
improving the human stock. Dr, Siegel therefore 
advocates an extensive educational programme 
which would involve the compulsory toaching of 
eugenics in higher schools, more extensive in¬ 
struction in heredity and eugenics for medical 
students, post-graduate courses for the training of 
specialists and widespread propaganda. The 
author emphasises that good stock is not syn¬ 
onymous with the so-oahed upper classes, and 
quotes many mstanoes of famous men and women 
who have risen from the masses. 

Dr. Siegers book is written in a popular manner, 
but sufEeis from the disadvantage that the political 
outlook is not always apfhcable to conditions in 
Great Britain. 

(2) Touching on this subject from a different 
is the question of birth control, which may 
play ^ eicttemely important part in the future in 
over-pqptdation and so the pressure of 


of Eugenics 

peoples outwards, beyond their frontiers. More¬ 
over, in modem civilisation it is often considered 
essential to control the frequency of births in 
families, or even to prevent them altogether. 
Chemical methods of contraception are frequently 
practised, but little scientific work has been carried 
out on the subject, so that Dr. Baker’s book fills a 
distinct gap. 

Dr. Baker uses the spermatozoa of the guinea 
pig on which to test the effect of contraceptives. 
The spermatozoa can be maintained alive in 
different fluids, such as phosphate or acetate 
glucose-saline, or a solution of egg white in saline 
or phosphate. The author has found that it is 
best to detormine the lowest concentration in 
which a substance under test kills all the sperma¬ 
tozoa in a standard time rather than to find out 
how long the spermatozoa take to die in a standard 
concentration. Most substances have little or no 
effect upon spermatozoa in one-eighth of the 
concentration at which they immobilise every 
time. The most potent compounds fouud were 
certain quinones, which immobilise in a concen¬ 
tration of 1/512 per cent. At the end of the scale 
(iome resorcinol and chloral, which only immobilise 
in a concentration of 1 per cent. The alkaloids 
harraine and ethylharmol are weakly active; 
quinine salts are less potent. Human spermatozoa 
react in almost the same way as those of guinea 
pigs, but germicidal power is not a reliable indi¬ 
cator of spermicidal activities. 

Unfortunately, however, the most active com¬ 
pounds ore irritant to the vaginal wall. In fact, 
it appears that a really potent chemical contra¬ 
ceptive which is also devoid of any pathological 
effects has yet to be found. In the course of the 
experiments, it was noticed that certain of the 
compounds at certain concentrations stimulated 
the activity of the spermatozoa, and it is suggested 
that stryohnine in dilute solution should be used 
in human beings where sterility is due to feeble 
motility of the spermatozoa. The book gives a 
detailed account of the experiments carried out and 
should be of the greatest value to all those engaged 
in investigating the usefulness of oontraceptives. 
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Confessions of a Ghost-Hunter 

By Harry Price. Pp. 3964-16 platoe, (London; 

Pntnam and Co., Ltd., 1936.) lOt. 6d. net. 

This volume is a further aeries of accounts by Mr. 
Price of his eatporiencos when investigating alleged 
sup^^mormal phenomena. In the course of his 
remarks he ranges over a wide field, and thus the 
records are somewhat unequal in value. Thus, on 
one hand, apace is given to accounts of the 
performances of palpable frauds ; and on the other, 
we find interesting chapters which contain records 
of experiments with persons well worth serious 
attention, like the vaudeville bdepathist, Fre<i 
Marion. From the scientific point of view one of 
the most intert^sting chapters is that dealing with 
‘spirit^ photography, in whicdi Mr. Price (ietaila a 
number of ingenious metluxls for producing those 
fraudulent results. Fn>in this account it will be seen 
how valueless re|>orfs by untrained and uncritical 
persons must Ijc, ojid how difficult is any serious 
investigation of such claims. 

Apart from accoimts of these rather dubious 
manifestations, the book contains a good deal of 
topical material of impoil^ce to psychical re¬ 
searchers, including a resume of the forthcoming 
rejKjrt of the University of London Council for 
Paychical Investigation on experiments with a 
subject who exhibited unusual hyptirteathesia; and 
a summary of the recently staged fire-walk by Mr. 
Kuda Bux. In this lattt^r case, wliere the same 
performer claims to be able to read blindfolded, Mr. 
Price is of the opinion that this exhibition of eyeless 
sight is ‘^extremely interesting, entertaining and 
puzzling”, a somewhat startling conclusion, seeing 
that he himself admits that Bux will not allow the 
investigat/ors to prevent him seeing down the sides 
of his nose. 

For and Against Doctors: 

on Anthology. Compiled by Robi^rt Hutchison and 
0. M, Wauchope. Pp. 168. (London : Edwani 
Arnold and Co., 1936.) la. 6d. net. 

Drs. Robert HTTrcnisoN and G. M. Wauchope 
have fished in all the waters of litfjraturt^ for evidence 
of the world’s opinion of its medical advisers. The 
feast which they have prepared from their catch is 
salted with wit and strongly spiced with mustard 
and pepjKT. Tile dishes vary in longtli from simple 
statements like ‘T abhor pliysicions” to a quotation 
from Moli^re occupying tliree pages. The material 
is divided ohronologioally into chapters, and oacjh 
cliapttir is prefaced with a summary of its contents. 
The authors believe that the praise and the dispraise 
pretty well cancel out. Gravirnetrically tliis may be 
true, but volumetrically there is more abuse than 
homage. There is evidence that incrtMisc in mcjdical 
skill hoH beien accompanied by on increase in the 
reputation of doctors. The first quotation from th«j 
“Ancients” states that “the best of doctors is ripc^ 
for Hell”. Tlic last word of the “Modems” is that 
“If a doctor’s life may not be a divine vocation, then 
no life IB a vocation, and nothing is divine”. 
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Atwaham: 

Baoent Discoveries and Hebrew Origina, By Sir 
Leonard Woolley, Pp. 399. (London a Faber and 
Faber, Ltd,, 1936.) Is. 6d. net, 

In writing this study of Abraham, Sir Leonard 
Woolley evidently liad in mind the class of readers 
who seek in archaeology evidence which will confirm 
Bible narrative. As he is careful to explain at the 
outset, his work of excavation in Mesojxitamia has 
produced no concrete evidence of tlie presence of 
Abraliam at “Ur of the Chaldet«”—in any event 
the epithet is an anachronism. He maintains, how¬ 
ever, that the knowledge of the civilisation of Ur, 
wliich has been acquired by excavation in the years 
in wliich-the joint expedition, of which he was leader, 
was engaged on the site, both explains and expands 
the Biblical narrative. If Abraham as a young man, 
an<l the people of whom he was the leader came 
from Ur, th(5 patriarch may fairly be regardetl as 
Koniething more than the leader of a nomad bedouin 
tril>e. He and his people hod been in contact with 
the civilisation of a Sumerian city; and to this 
contact may be ascribwl certain |X?culiaritiea in the 
behaviour of Abraham, such as his treatment of Hagar 
and Islunael, and certain distinotiv'e cliaracteristics 
in Hebrew law and religion, which appear with a 
clearly perceptible change in the character of the 
historical narrative when Abraham cornea on the 
scene. The Biblical narrative, therefore. Sir Leonard 
concludes, is substantially accurate. The argument 
is stated with much force, and the clear and Buooinct 
account of the civilisation of Ur brings into due 
prominence the resemblances w'hich the author finds 
in the two oiilturcR. 

Einfiihrung in die deutsche Bodenkunde 
Von Prof, Johamies Walt her. (Verst Andlich© Wis- 
senschaft. Band 26.) Pp. vtii f 172. (Berlin : Julius 
Bpringer, 1936.) 4.80 gold marks. 

This book, by a well-known German gtwgraphor, is 
a popular account of the author's views on the 
geomorphological history of German soils. Ho sets 
out to desoribo the varying climates that have pre- 
vailoil in Germany since post-Cretaceous timi.^, and 
their effect on the deposition of soil material and on 
the plant and animal life. The gn^ater part of the 
book is naturally concerned with a dencription of the 
conditions that prevailed during the Ice Age and 
tboir effects on tlie present-day landscape. He is 
barely oonoemed with the details of the ohemioal 
weathering of the soil material that has taken place 
since it was laid down in its preww^nt position. Thus 
tlie book should bo complementary to the usual liooks 
on soil formation. 

Unfortuimtely, the usefahiess of this book for 
English readers is limited, for the author justifies 
very few of the statements made, as it is primarily a 
XXipuJar account of his views. It is thus difficult to 
distinguish between those statements that ate 
generally true and those that ore only applicable to 
parts of Germany, or between the ideas held by the 
author and those that are generally aoeepted, 

K.W.B. 
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The Cavendish Laboratory, Cambridge 

Benefaction by Sir Herbert Austin, K.B.E. 


T he benefaction of approxLtnately £250,(KKI 
by Sir Herbert Austiii for the future work 
of the Cavendish Laboratory satisfies in a most 
handsome way one of the urgent needs of tlie 
Uni\^rftity of Cambridge. 

In recent years, developments in physics have 
changed the requirements of experimental phys- 
ioists from the glass tulie and electrometer of an 
earlier generation to apparatus such as the two 
million volt generator, the 50*ton magnet or the 
cryogenic laboratory. The initiation in Cambridge 
of new fields of work involving such apparatus has 
been made possible by the support of the De|)art- 
meat of Scientific and Industrial Research, by 
generous help from the Royal Society and by 
special grants from the University. Inevitably, 
however, it would liave lieen difficult for the 
University to provide from its limited resources 
for a continuation of such developments in the 
future, and for some time the neecl of researcdi 
endowment has been strongly felt. 

Not only have funds been required for research 
purposes, but also far-reaching reconstructions of 
the buildings of the Laboratory have also become 
necessary. The oldest wing of the Cavendish Lab¬ 
oratory was built under the close personal super¬ 
vision of Clerk Maxwell between 1871 and 1874, the 
cjost being defrayed hy the seventh Duke of Devon- 
Bhire, then (Jhanoellor of the University. The 
Ijaboratory, built in a restrained Gothic manner, 
consisted of a large lecture room, ground floor re¬ 
search rooms and workshop, and class rooms above. 
In this building Maxwell, Rayleigh and J. J. Thom¬ 
son built up the Cambridge school of experimental 
physics. Between the years 1877 and 1893, the 
number of students rose from 22 to 150, and in 
1893 the first extension of the Laboratory was 
made, houses in Free School Lane being converted 
into a large class room for elemenf:ary tea(ihing 
with a small lecture room and above. In 

1896, with the admission of graduates of other 
universities to carry out research work with J. J. 
Thomson, the number of research workers gradually 
increased, and by 1906 further extensions became 
necessary. For this Lord Rayleigh generously 
handed over the sum of £5,(K)0, being the greater 
part of his Nobel Prize, and by 1908 the ground 
floor research rooms known as the ‘Garage', the 
lecture room above and the small block of research 
rcK>ms on the second floor had been completed. 
iDorkig the directorship of Lewd Rutherford, the 


number of restmr<sh workers in the Laboratory 
Inoreased further to between forty and fifty, and 
to provide for this and for the increasing scale of 
the work, further accommodation became urgently 
necessary. Fortunately for the development tyf 
the work, the great Rockefeller benefaction of 
1930 enabled the University to provide new 
accommfxlation for the biological departments, 
and to hand over some of the old buildings adjoin¬ 
ing the Cavendish Laboratory until such time as 
they could be reconstructed. 

Plans were then prepared showing how the site 
could Ijest be used, and the organisation of an 
appeal for the sum of £250,000 was commenced. 
Much interest has been shown by many friends of 
the Cavendish. They will l)e delighted to hear of 
this splendid gift by Sir Herbert Austin. 

The University, in the confident expectation 
that the ap|)oal would suoioed, had already 
authoris(Ml the construction of a new high-voltage 
laboratory. It will now l>e possible to prepare a 
more far-reaching scheme including a new research 
block on the sito of the old Zoological Laboratory, 
and some reorganisation of the teachiriig wing. It 
should also he possible to meet many long-felt 
needs of the Laboratory, and to provide sub¬ 
stantially increased facilities for research. 


We have receiveri the following appreciative 
notice of the work of the Cavendish Laboratory 
from Sir Ambrose Fleming ; 

In conmiou with all other Cambridge men, I 
am enormously gratified to hear of the splendid 
munificence of Sir Herbert Austin in giving a 
quarter of a million sterling to the University of 
Cambridge for the sjxjoial benefit of the Cavendish 
Laboratory. 

That Laboratory and chair of physics woa 
founded in 1870 by the generosity of the seventh 
Duke of Devonshire, then Chancellor of the Uni¬ 
versity, and the first occupant of the chair was 
James Clerk Maxwell whoso contributions trO 
science had made liirn then of world-wide fame. 
Under him the Laboratory was designed and 
equipped. Among a small number of his first 
students I had the privilege of being numbered. 
This group included the late Principal W. M. 
Hicks, Sir Richard Glazebrook, Mr. J. E. H. 
Gordon, Prof. Q. Ohryatal, Sir Artlmr Schuster and 
Prof. J. H. Po3mting, with William Garnett as 



766 


N ATUEE 


demonstrator. My own work there consisted, at 
Maxweirs suggestion, in comparing the existing 
B.A. standards of resistance with the object of 
ascertaining the most probable value of the B.A. 
unit, the absolute value of which was afterwards 
determined by the work of Lord Rayleigh and 
Sir Arthur Schuster. For this purpose a special 
form of resistance balance was designed which 
was in use for many years afterwards at the 
Cavendish Laboratory. 

After the lamented decease of Prof. Clerk Max¬ 
well in 1879, Lord Rayleigh consented to hold the 
chair for a time in response to a universal request, 
and made in a few years most notable contribu¬ 
tions to exact electrical measurement. 

Then on Lord Rayleigh’s retirement, Sir J. J. 
Thomson, now Master of Trinity College, was 
appointed, and began his epoch-making researches 
on the constitution of the atom. Under him a 
large number of research workers were gathered 
whose discoveries made the Cavendish Laboratory 
world-famous. 

On Thomson’s retirement, Lord Rutherford 
succeeded to the chair, and his great discoveries in 
radioactive matter and the structure of the atom 
have opened new chapters in the history of science. 


mav 9, im 

With him h«^ve been associated other workers 
whose researches have given them fame.' The 
work of Br. A^on on isotopes mA the discovery 
of the neutron by Prof. James Chadwick, and 
more recent work by others, such as Brs. J. f). 
Cockcroft and £. T. 8. Walton, have made depar¬ 
tures of an importance not easily overstated. 

This donation of Sir Herbert Austin will, I 
believe, be devoted to the erection and equipment 
of a new high-voltage laboratory, where electro¬ 
motive forces of a million or more volts will be 
employed to hurl the hardest particles in nature, 
namely the alpha particle, at other atoms, and so 
break up their nuclei. It is possible by some such 
process that an artificial radium may be produced 
with all the valuable properties of the natural 
radium in therapeutic work. It is impossible yet 
to foresee all the supreme importance of the out¬ 
come of such a now laboratory. Wo know already 
that enormous stores of atomic energy ore awaiting 
discovery and utilisation, and this great bene^ 
faction of Sir Herbert, Austin when utilised by the 
resourceful and able research workers in physics 
at Cambridge will unquestionably bring in due 
course not only greater knowledge but also 
greater benefits to mankind. 


Blackpool Meeting of the British Association 


T he visits of the British Association to 
Lancashire have not been infrequent—they 
began with the Liverpool visit of 1837—and its 
members know, and appreciate, the traditions of 
Lancashire hospitality. In its history of a hundred 
and five years the Association has visited Liverpool 
six times, Manchester thrice and Southport twice. 
Now the Association will enlarge its experiences, 
having accepted for this year (September 9-16) the 
invitation extended by the Mayor and Corporation 
of the Borough of Blackx)ool. 

Each of the great cities of the North has its 
special characteristics, but their civic and industrial 
activities may l>e matched in other regions. Black¬ 
pool may fairly be said to be unique. It has 
devoted itself to the problems of the systematisa¬ 
tion of mass-amusements with a spaciousness 
which is all its own. In those, and in its municipal 
activities, it has preserved a pioneering energy and 
ability to take the long view given to it by the far¬ 
sightedness of its first Mayor, the late Dr. W. H. 
Cocker—an ability which has made Blackpoors 
remarkable experiments in town lighting and 
traction models for other communities for more 
than fifty years past. The Blackpool meeting also 
affords special opportunities for the study of what 


is, in its integrity, a little-known comer of the 
kingdom. The Fylde is a division of England the 
natural features of which will well repay investi¬ 
gation, a division which still has its own peculiari¬ 
ties of thought and diction and the villages of which 
preserve something of the atmosphere of those 
days when the Industrial Revolution was not. 

Sir Josiah Stamp will deliver his presidential 
address in the Empress Hall of the Winter Gardens. 
The exact title of the address is not announced, 
but it will deal with the impact of science on 
society—a subject at once arresting and topical. 
The spirit of the age is less and less in 
sympathy with the view that science may be 
pursued regardless of its repercussions on the 
community; nor, in these times, may we be 
quite so complacent conoeming the benefits con¬ 
ferred by science on society as was the fashion in 
the days of Samuel Smiles. Eugenic and dysgenic 
effects must be considered, and those who look to 
Sir Joaiah Stamp for an analjnsis of these reper¬ 
cussions which shall be critical, far-reaching and 
provocative, are not likely to be disappointed. 

The sectional presidential addresses cover a 
wide field, end in many instances deal directly 
with the bearing of sdraitifio investigation on 
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life of the community. The liat of the addresaes 
is aa foUowa; 

Section A (Mathematical and Physical Sciences): 
Prof. Allan Ferguson) 'Trends in Modem Phys¬ 
ics’*'*' ; Section B (Chemistry) : Prof. J. C. Philip, 
'The Training of the Chemist for the Service of 
the Community’** ; Section C (Geology): Prof. 
H. L. Hawkins, "Palseontology and Humanity**; 
Section D (Zoology): Dr. Julian Huxley, "Natural 
Selection and Evolutionary Progress’*; Section E 
(Geography): Brigadier H. S. L. Winterbothain, 
"Mapping of the Colonial Empire"* ; Section F 
(Economic Science and Statistics): Dr. C. R. Fay, 
"Some Aspects of Commercial Agriculture" ; 
Section G (Engineering): Prof. W. Oamp, "The 
Engineer and the Nation*'* ; Section H (Anthro¬ 
pology) : Miss D. A. E. Garrod, "The Upper 
Palfleolithic in the Light of Recent Discovery" ; 
Section I (Physiology): Prof. R. J. 8. McDowall, 
“Integration of the Circulation*'; Section J 
(Psychology): Mr. A. W. Woltera, "Patterns of 
Experience" ; Section K (Botany): Mr. J. Rams- 
bottom, "The Uses of Fungi"* ; Sccjtion L 
(Education): Sir R. Livingstone, "The Future in 
Education" ; Section M (Agriculture): Prof. J. 
Hendrick, "Soil Science in the Twentieth Cen¬ 
tury"*. 

The Council of the Association has evidently 
been studying its statutes, and has wisely inter¬ 
preted the phrase, "to obtain more general atten¬ 
tion for the objects of Science and the removal of 
any disadvantages of a public kind which impede 
its progress", as one of encouragement to the 
Council in its response to the growing public 
demand for a discussion of the more immediate 
bearing of advances in science on the life and well¬ 
being of the oommimity. With the exception of 
the mathematical theorem which its discoverer 
announced as—“Thank Heaven, of no possible use 
to anyone, at any time, or in any ciroumstanoes", 
there are no advances in soionoe which may not, 
potentially, influence the life of the community; 
but some discoveries are more remote in their 
influence than others. Moreover, titles are mis¬ 
leading ; and the new policy of indicating by an 
asterisk those subjects of more immediate public 
interest is one which should commend itself alike 
to the members of the Association and to the Press. 

The programmes of the sections, even in their 
present brief form, illustrate in a very interesting 
fashion the tendency to move from isolated papers 
to disouBHions. Disousaions, either within a section, 
or jointly between two sections, are likely to bulk 
lat^y in the Blackpool programme ; and of 
these disouBsiona quite a large fraction is oon- 
eelmedi tnth topics of community interest. Thus, 
on high voltages and on textiles, on 
the oommunity, on scientiflo 


problems of the poultry industry, on Abyssinia, on 
economic problems affecting Lancashire, on en¬ 
gineering problems of mass-amusement, on climate 
and health, on botany and gardening, on the social 
and cultural value of science, on the strain of 
modern civilisation, and on national nutrition &nd 
British agriculture, are examples, taken from the 
sectional programmes, of topics which have been 
starred as of immediate communal interest. And 
there is no lack of variety in the unstarred subjects 
for discussion. Genetics and the race concept, 
education for rural life, motor-car headlights, sea 
defences, the teaching of ecx)nomics in schools, the 
agricultural geography of the Fylde, earth move¬ 
ments in north-east England, and the physical 
basis of living matter—these are but a selection 
from topics of general and of local interest. 

The discussion, staged by Section A, on the 
evolution of the solar system, brings back memories 
of that wider discussion on the evolution of the 
universe which was such a prominent feature of 
the London meeting of 1931. It is specially 
appropriate that this relatcwl, if rather more 
modest;, topic should come to the front at the 
Blackpool meeting. For Sir Oliver Ixnlge, the 
doyen of the Association, whose memories of its 
meetings reach back to those remote days when 
John Tyndall's Belfast ivddress raised such a 
storm, has, after two years* absence, announced 
his attention to attend the Blackpool meeting. 
It was at the London discussion that Sir Oliver 
mode his latest formal contribution to the pro¬ 
ceedings of Section A. Is it too much to hope that 
the Section will again have the privilege of hearing 
its old friend and whilom president on one of the 
many topics which have engaged his interest ? 

The evening discourses will be delivered by 
Capt. F, Kingdon-Word, who will speak on plant¬ 
hunting and exploration in Tibet, and by Mr. 
C. C. Paterson, who will deal with a subject of 
special interest to Blackpool—science and electric 
lighting. 

A couple of generations ago, the Association wm 
wont to arrange at its meetings popular addresses 
which were known as "Lectures to the Operative 
Classes". We have left such titles for behind to¬ 
day, but the practice survives, and public lectures 
of a popular typo will be given during the week 
of the meeting in many of the neighbouring 
towns, 

A number of most interesting sectional and 
general excursions liave been arranged which 
should afford to members ample opportunity for 
making acquaintance with the beauty-spots and 
antiquities of Lancashire. The Lakes are well 
known, and an outstanding feature of the week 
will be a whole-day excursion to the Lakes on 
Saturday, September 12. A Sorter Saturday 
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excursion may be arranged which will give an 
apportmiity to explore the Ribble valley and to 
see something of the work which has recently been 
oarried out at Whalley Ablwy. Sectional ©xcur- 
siorie and visits will include the Metropolitan- 
Vickers Works at Manchester, Stonyhurat and 
Rossall, the freshwater biological station at Wray 
Castle, and the laboratories of Imperial Chemical 
Industries Ltd. at Blackley. 


If AY 9, 1930 

A four-days’ excursion in the Furness district is 
being arranged in collaboration with the York¬ 
shire Geological Society immediately preceding 
the meeting, and a four-days’ excursion to the 
Isle of Man after the meeting is under consideration. 

The Mayor and Mayoress of Blackpool (Alderman 
Walter Newman, J.P., and Miss Newman) will hold 
a reception in tlie Winter Gardens on Thursday 
evening, September 10. 


Scenic Geography at the Royal Academy 


‘*\^HAT will this year’s Academy teach us 

’ ^ about the scenery of the world V' was the 
question uppermost in my mind as I entered 
Burlington House. It was with particular satis¬ 
faction that 1 noted several instructive studies of 
the scenery of cities. The sky-line of the city is 
bolder than any which Nature can produce, but 
in the strong light of day the scene is generallj'^ 
confusing in its multiplicity of form, and in colour 
often drab and dull. But Mr. C. R. W. Nevinsoii’s 
two studies of London in twilight illustrate the 
advantages of civic scenery without its drawbacks. 
*‘Hail and FairwelF’ (730) gives us a last view of 
the round arches of Waterloo Bridge with the 
harmonious curves of the dome Of St. PauPs in 
the background, with the grey of twilight changed 
to a deep and tender shade of blue by tlie amber 
glow of the street lighting. In his second study, 
"‘Battersea Twilight” (727), the sky-line l>eyond a 
foreground of the Embankment and river is 
dominated not by a Cathedral but an industrial 
building, the Battersea Power House with its two 
great chimneys. There is a story that Whistler 
replied to a friend who complained of the pro¬ 
minence of factory fihimneys, ‘"Call them cam¬ 
paniles”. It is to be hoped that in a future 
exhibition Mr. NeV^insou’s study may be followed 
by one taken from a nearer stand-point where the 
details of Sir Giles Gilbert Scott’s design can 
seen, particularly the fluting of the chimneys 
which so greatly enhances the columnar effect. 
This is the artistic touch that campaniles share 
but which the older factory ebimneys lack. It is 
a hopeful sign of the times that the architect of 
Liverpool Cathedral has been entrusted with the 
design of this great industrial building. If the 
practice becomes general of obtaining the best 
architectural advice for factory building, the 
social benefit will >>e great, for if these huge 
erections were made beautiful the community 
would realise better the romance of industrial 
achievement. 

Among the studies of purely natural scenery 


none has more poetic appeal than Mr. Julius 
Olsson’s large painting of “Land’s End and Long- 
ships Light” (151). Below the dark cliff a broad 
band of foaming surf is lit by the moon, which 
shines through a rift in the sombre clouds. Two 
studies of the C’nmiah coast (24fl and 541), by 
Mr. Charles Simpson, remind us of the importance 
of taking steps to preserve this wild shore as a 
sanctuary of scenery. Mr, Borlase Smart’s “Along 
our North - West (^ost ’ ’ (540) is one of the few studies 
of the shore viewed from the sea, which when the 
land is mountainous is one of the most attractive 
aspects of natural scenery. The recent extension 
of the programme of pleasure cruises, now much 
bettor organised than heretofore, would provide 
the sea painter with a travelling studio for such 
studies. Th\i8, jiassing west of Teneriffo on the 
outward and to the east on the homeward voyage 
of the Almunzora, I recently saw the whole cir¬ 
cumference of the wonderful Peak from an ad¬ 
vantageous distancje with exquisite effects of cloud 
and sky. 

Of mountain scenery there is a fine example in 
Mr, Harry Van der Weyden’s “From the Path to 
Castellar” (121), in which the nobility of height is 
associated with the solemnity of shadowed valleys 
where the sun’s declining rays can no longer 
penetrate. 

The quiet charm of the fields, woods and rural 
architecture of the English countryside is the 
welcome theme of many works. Mr. Oliver Hallos 
“Leckhampton Court from the Lawn” (22) pos¬ 
sesses in full measure the restful dignity charac¬ 
teristic of this artist’s work. Mr. Alfred J. 
Munnings’s ‘’A Farm in Suffolk” (fiO) illustrates the 
advantageous setting which the small undulatiozis 
of the Suffolk landscape provide the picturesque 
old farm houses. The suave lines of the rolling 
chalk downs are the subject of pleasant watat- 
colours by the Very Rev. W. Poxley Norns, 
“Chanctonbury Ring” (777) and by Mr. Charles 
H. Larkin, “The Downs, Poynings, Susse*?' 
(656). . . ; ; ; 
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in Mr. Karl Hagedorn'e '^Spanish Fiahing Boats" 
(702) have a study of the captivating curves 
of sailing craft which it is now so urgent to record. 

Sir John La very's impressive portrait “Grey 
Owl" (553) is of special interest to the scientific 
world. This man, a Rod Indian, by a self-denying 
life in the company of beavers, has carried our 
knowledge of an animal species to a point which 
it is only possible to attain when intellect is rein¬ 
forced by loving-kindness. 

VATTQHAUf Cornish. 


Among the portraits of men of science are 
Catherine Dodgson's chalk drawing. “Sir Thomas 
Barlow, Bt., M.D., F.R.S." (1230); a white metal 
bust “Dr. Alexander Scott, F.R.S." (1518) by 
Sir W. Reynolds-Stei>heue ; a charcoal drawing of 
Sir Alraroth Wright, K.B.E., C.B., M.D., F.R.S. 


(1212) by Francis Dodd and also a bnonae bust 
of Sir Almroth (1503) by Donald Gilbert; oil 
paintings of “Dr. J. Vargas Eyre, Ph.D., M.A." 
(375) by Algernon Talmage, and “A. E. Morgan, 
Esq., M.A., Principal and Vice-Chancello^ of 
McGill University, Montreal, formerly Principal of 
University College, Hull” (409) by Frederick W. 
Eiwell; miniatures of “Emeritus Professor R. W. 
Reid, M.D., LL.D., F.R.C.S.”, emeritus regius pro¬ 
fessor of anatomy, University of Aberdeen (1055) 
by Isabella E. Reid, and “Bernard Dyer, Esq , 
D.Sc.” (1133) by In6a Johnson ; mezzotints of 
“Thomas Telford, after Sir Henry Raeburn, R.A.” 
(1311) and “The Viscount Wakefield of Hythe, 
C.B.E.” (1335) by H. Macbeth-Raeburn. 

In addition, mention may be made of two 
architectural drawings by Charles Holden, “London 
University : Bird's-eye View from So\ith-West” 
(1368) and “London University” (1451). 


Hofmann and his Influence on Chemistry in Great Britain 


I N his Hofmann Memorial Lecture, delivered at 
the Imjwrial (k)llege of Science and Technology 
on May 4, Prof. G. T. Morgan dealt with A. W. von 
Hofmann’s career as chemist and teacher, and 
vividly recalled the extraordinary influence which 
he had on contemporary chemistry and chemical 
technology in Great Britain. 

The main facta of Hofmann's life and work are 
well known through the original lectures delivered 
before the Chemical Society in 1893 by Lord 
Playfair, Sir Frederick Abel, Sir William Perkin 
and Prof. H, E. Armstrong. Hofmann came to 
England from Bonn in 1845 aa a young man of 
twenty-seven, and spent the best years of his life 
in this country. Moat chemical discoveries had 
until that time been the work of brilliant indi¬ 
viduals, and it was left for Hofmann and for 
Graham to found the first schools for the training 
of chemical investigators. The times were pecu¬ 
liarly propitious for the new developments: 
Liebig's tour of the country in 1842 had awakened 
a general interest in chemistry, and, under the 
lee^iership of the Prince Consort, Sir James Clerk 
and Playfair, the Royal School of Mines a!id Royal 
Oollege of Chemistry were founded. Hofmann 
became the first director of the latter, which 
rapidly developed as a centre for both instruction 
and originai research. The early account books 
of the College show that chemistry became a 
]po{ml^ and even fashionable study, owing no 
doubt to Hofmann’s close associations with the 
Royal family. When he left Ihigland, twenty 
Iktety to Use Prof Morgan’s vrords, “Hofinann 


hod e.stablished a sc^hool of research in organic 
chemistry such as had never existed before in this 
country.” 

Organic chemistry was then beginning the rapid 
development which was one of the main features of 
the science of the second half of the nineteenth 
century, and Hofmann was one of the first great 
chemists to si3ecialiHe in this particuhir branch. 
His name is particularly associated with that of 
aniline, the compound which ho described as his 
first love. In 1843, he investigated the “cyanol” 
of coal tar and suggested that this was identical 
with the bases “aniline” and “crystallin” prei)ar©d 
by the degradation of indigo and with the “bon- 
zidam” obtained by redmdng nitrol)onzene, a view 
which was afterwards shown to be correct. In 
later investigations bo dealt with a wide range of 
derivatives of aniline, including the chloranilines 
and the phenyl oarbamides. The early experiments 
were gn^atly hampered by scarcity of material; 
aniline was made from indigo and “the production 
of a few ounces was a proud achievement”. 

Hofmann was greatly attracted by Wurtz's 
contemporary discovery of monomothylamine and 
monoethylamine. This led him to investigate 
whether the remaining two hydrogen atoms 
attached to nitrogen in aniline and the alkylamines 
could be substituted by alkyl radicals without 
affecting the general nature of the bases. This 
led to the discovery of the alkyl anilines and of 
the quaternary ammonium compounds. Hofmaim 
at once correctly interpreted the nature of these 
substances and their theoretical significance. Prof 
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Morgan pointed out that the work foreshadowed 
the diBOoyery that the four radicals siirrounding 
the nitrogen atom in the tetra-alkyl ammonitun 
salts are in equivalent positions. Another example 
of Hofmann’s acumen in theoretical matters was 
shown in his work with Cahours on the corre¬ 
sponding compounds derived from phosphorus, in 
which the analogies between nitrogen, phosphorus, 
arsenic and antimony were clearly recognised. 
This was some twelve years before the develop¬ 
ment of the periodic law by Mendel6efF and Lothar 
Meyer. For the preparation of the trialkyl phos¬ 
phines, Hofmann and Cahours used the corre¬ 
sponding zinc alkyls, which had recently been 
discovered by Fiankland. With these classical 
investigations, the name of Hofmann will always 
be associated. 

Prof. Morgan’s lecture recalled many less known 
facts, for example, that Hofmann was responsible 
for the discovery of aJlyl alcohol, the first unsatur¬ 
ated alcohol (with Cahours), and of formalde¬ 
hyde, 

A brilliant group of pupils and assistants worked 
under Hofmann’s direction dxtring the prosecution 
of these researches. They included Abel, do la Rue, 
Merck, Crookes, Divers, Clowes and Newlands and 
the founders of the synthetic dyestuff industry in 
Perkin, Nicholson, Mansfield, Griess, Martius, 
Medlock and Grevilie Williams. The record of 
these men in science and technology is a testimony 
to Hofmann’s extraordinary power of kindling 
enthusiasm among those with whom he came into 
contact. 


Hofmann Iras the midwife at the birth of the 
organic dyestuff and fine-ohemical industry* Ri^ 
pupils founded the first factories, and his rese^ohes 
on the aromatic bases acted as the scientidc 
foundation of the technical processes. Prof. 
Morgan gave a very interesting picture of the 
influence which Hofmann and bis school had on 
the early growth of the industry. Perkin’s original 
discovery of mauve was made at a time when he 
was Hofmann’s assistant, and the connexion was 
maintained by Mansfield’s collaboration with the 
firm of Read Holliday of Huddersfield, and with 
the scientific investigations of Hofmann himself 
and of Nicholson on the rosaniline bases. The 
name of Perkin is deservedly honoured. Nicholson 
and Mansfield have perhaps not received the 
recognition which their pioneer work merits. 

It is well known that Perkin’s second great 
success was the synthesis from anthracene of 
alizarine, the natural colouring matter of the 
madder root, used in the production of 'Turkey 
Red*. The first research assigned to Perkin by 
Hofmann was a study of "poranaphthalene”, as 
anthracene was then called. The experience gained 
by Perkin, then sixteen years of age, must have 
been invaluable to him later. 

Although the heroic period of the colour-making 
industry in Great Britain has passed, it is satis¬ 
factory to realise that it has completely recovered 
j5rom its pre-War decline, and that, in Prof. Mor¬ 
gan’s opinion, four of the six outstanding dis¬ 
coveries in tinctorial chemistry of recent times 
have been made by British chemists. 


Obituary 


Sir Archibjdd Garrod, K.CM.G., F.R.S. 
RCHIBALD OARROD, who died at the age of 
seventy-eight years on March 28 last, was a 
physician to whom the chemical aspects of pathology 
and clinical medicine made a special appeal. His 
father. Sir Alfred Gorrod, M.D., F.R.S., had the 
same tastes. He was deeply interested in chemistry 
as a science, and though professional calls left little 
leisure for these pursuits, delighted in laboratory 
experiments. As many will remember, Alfred Gaixod 
was the first to give a convincing demonstration of 
the presence of uric acid in the blood of gouty 
patients. This was in 1848, and his son was able to 
claim with pride that it involved the first biochemical 
observation of the kind made on the living humatx 
body. These paternal interests may have awakmed 
those of the son, though in the latter love of chemistry 
seems to have been innate. 

Archibald Gcurod went from Marlborough to 
Christ Church, Oxford, and took a first class in 


natural science in 1884. For his medical training he 
joined St. Bartholomew’s Hospital and beccune 
distinguished as a student. Ho was marked out for 
the visiting staff, but promotion at Bart’s, was at 
that time very slow, and it was not until 1903 that 
he became assistant physician. In the mtervening 
years, however, he held other clinical posts, of which 
the most important was that of honorary physician 
to the Great Ormond Street Hospital for Sick 
Children. It was during these years that he fotmd 
leisure for personal research. 

Garrod woe led to take a special interest tn 
urinary pigments, and between 1892 and the end of 
the century he published a series of papers dealing 
with these. Each of the best known among the 
excretory pigments received hk attention in turn ; 
hcematoporphyrin, uroohrome, uroerythrin and uro* 
bilin. His publications on these were irndnly 
descriptive, and the ^peotrospope pkyed a ohitf 
part in the studies j bi^ all the dboervatjohs 
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mado with tneiiculouii care^ and the results very 
carefully recorded. 

It was just before the end of the century that 
Oarrod^A mterests turned to the subject of alkapton¬ 
uria. It wae hie conta^ct with thie anomaly which 
led him to think so deeply, and to write so brilliantly, 
oonoeming what he came to call "'clieinical mal- 
fortnations^', or ‘^inborn errors of metabolifim’*. In 
1899 he published an importajit paper on this 
anomaly in which the data re<K>rded in all known 
cases were assembled, and which described two cases 
studied by himself. Kmphaais was laid on the oir- 
cumstanco that the condition was not a disease but 
an individual variation from the normal; and, 
moreover, that its distribution is familial. It was 
later pointed out by Bateson and Punnett that its 
mode of incidence Unds a ready explanation if it l>e 
regardcMl as a recessive character in the Mendel ion 
sense. 

This increased (Sarrod’s interest in the subject. 
His own further studios of oystinuria, and the 
efforts he made to gather and study all th<^ data from 
the literataire l)earing upon thest^ and analogous 
conditions, such as albinism and pentosuria, led to 
the publication in 1909 of his l>ook ‘^Inborn Krrors 
of Metal)oliem*’. A stKJond edition app<jarod in 1923 
in which new cliaptors dealt with instances of inborn 
metabolic dofe<^ts unrecognised as such when the 
first esdition wt«4 published. This book, so ably 
written and so full of interest, has stimulated the 
thought of many, and has to my knowledge led not 
a few students to seek a career in biochemistry. Its 
author’s inter<iwt in the subject of tho Iwok never 
weakened. Among his later publications was one in 
which, conjointly with L. (1. J, Mackey, ho described 
a case of congenital ha?matoporphyrinuria, and 
another (with W. H. Hurt ley) on congenital family 
steatorrluea. 

It is sure that liad ho ohoson a career in science, 
Oarrod would have taken high rank as an investigator. 
Professional calls, especially in later years, left him 
little leisure for personal reBf3arch, but his interest in 
science and ©specially in tho progress of biochemistry 
was abiding. During the stwen years of his tenure 
of the regius chair of medicine at Oxford (192(1-27) 
he held the needs of the scientific despartmenta 
always in mind, and did much to promote thoir 
interests. 

Garrod’s instinctive scientific attitude of mind 
was inherited, and is, it would soem, familial. His 
father, given opportunities, would have been an 
experimentalist of liigh rank, and his eldest brother, 
Alfred Henry Garrod, unquestionably attained to 
that rank. At Cambridge, the latter was an investi¬ 
gator when still an xmdergraduate. It must have 
been rwre indeed in the history of the Royal Society 
for a fatlier and two of his sons to be received into 
its fellowship. Tho spirit of the investigator has 
again shown itself in the third generation, though in 
another field of research. Sir Archibald’s daughter. 
Dr, Dorothy Garrod, has acquired a world-wide 
reputation as m arch»ologist of liigh aooomplish- 
tneat. 

F. G. Hopkhwi, 


Mrs. R* E. Mortimer Wheeler 

Wk regret to record the death of Mrs. Tessa Vemey 
Wheeler, wife of Dr. R. E. Mortimer Wheeler, Keeper 
of the London Museum, which took place after an 
operation on April 15. Mrs, Wheeler, who herself 
was on the stafF of tho London Museum, was a ^liow 
of the Society of Antiquaries of London, and a field 
arohinologist of much experience and ability. She 
took an active i)art in the excavations on prehistoric 
and Roman si tea in Wales and England, with which 
her husband has been associated. 

At Verularnium and on the later excavation of 
Maiden Castle, Dorchester, where voluntary as¬ 
sistants, some of whom were in process of being 
trained, made skilled supervision and leodersh^ 
essentia], Mrs. Whendor’s work was of tho greatest 
value, especially when, in the absence of Dr, \^eeler, 
she herself took charge of tho excavations. She took 
her full share in the recording and conservation of 
tho finds, as well as in working up the results for 
report and publication. Mrs. Wheeler was also 
extremely active and helpful in the promotion and 
organisation of the Institute of Archaeology in tho 
University of London. Her death will be, in a 
very real sense, a groat loss to British Arohroology. 

A wide cinde will welcome tho proposal that there 
should l>e some permanent memorial of Mrs. WlieelerV 
life and archa>ologic.al work. Tlioso who were closely 
associated with her in the promotion of archaeological 
studios will agree that such a memorial could take no 
more appropriate form than some integral part in 
tho working organiHation of the Institute of Ai’olueo- 
logy of the University of London, as is suggosted by 
Sir Frederic Konyon and his follow signatories in a 
letter to The Tima’S of May 2. They indioato as 
possibilities the dedication of a room in the Institute, 
the pl’ 0 ^'isiorl of a working anduoological library or a 
fund for the assistance of studeutH, according as 
response U> tho suggtvstion allows. In view of Mrs. 
Wheeler’s activities in coiuiexion with tho Institute 
and her interest in the training of students in the 
field, any one of these would be fitting. Commmii- 
cations relating to the proposed memorial and 
contributions may be sent to the seerfdary of the 
Institute, Miss Kathleen Konyon, Kirkstead, God- 
stone, Surrey. 


Wk regret to amunmoo tho following deaths ; 

Mr. Harold Cox, a well-known economist euid 
joixrnalist, who servecl in 1919 on the Royal Com¬ 
mission on Decimal Currency, on May 1, aged 
seventy-six years. 

Prof. A. C. Dixon, F.R.S., emeritus professor of 
mathematics in Queen’s University, Belfast, on 
May 4, aged seventy years, 

Mr. L. W. Hinxman, district geologist in H.M. 
Geological Survey (Scotland) from 1905 until 1919, 
on April 29, aged eighty-one years. 

Prof. D. Morrison, professor of moral philosophy 
in the University of St. Andrews, who was associated 
with Prof. G. F. Stout in the editorship of Mind, on 
April 8, aged sixty-nine years. 
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News and Views 


Koyal Society: New Fellows 

a meetmg of the Royal Society of London on 
May 7, the following fellows were elected : Dr. A. C. 
Aitken, lecturer in mathematical statistics and 
actuarial mathematics, University of Edinburgh; 
Dr. J. D. Cockcroft, demonstrator in physics, Uni* 
versity of Cambridge ; Prof. H. J. Fleure, professor 
of geography and anthropology, University of 
Manchester; Mr. C, Forster-Coopor, director of tho 
University Museum of Zoology and reader in zoology. 
University of Cambridge; Sir Alexander Gibb, 
consulting engineer; Mr. H. L. Guy, chief engineer. 
Mechanical Engineering Department, Metropolitan 
Vickers, Ltd.; Prof. H. G. A. Hickling, professor of 
geol<^, Armstrong College, Newcastle -on -Tyne ; 
Prof. Lancelot Hogben, professor of social biology, 
University of London ; Dr. J. Kenyon, head of the 
Chemistry Department, Battersea Polytechnic ; Prof. 
E. H. Kettle, professor of pathology, University of 
London; Prof. N. F. Mott, professor of theoretical 
physics, University of Bristol; Dr. R. G. W. Norrish, 
lecturer in physical chemistry. University of Cam¬ 
bridge ; Prof, H. H. Plaskett, Savilian professor of 
astronomy. University of Oxford ; Mr. E. F. Rolf, 
superintendent, Aerodynamics Department, National 
Physical J-aboratory; Dr. F. J, W, Roughton, 
lecturer in physiology, University of Cambridge; 
Prof. Birbal Sahni, professor of botany. University 
of Lucknow; Prof. E, B. Vemoy, Shields reader in 
pharmacology. University of Cambridge. 

Tnuismutation of Matter 

Dr, j, D. Cookroft gave the twenty-seventh 
Annual Kelvin Lecture to tho Institution of Electrical 
Engineers on April 23. He chose as his subject the 
transmutation of matter by high energy particles 
and radiations. In 11U9, Ruthtsrford’s disc^overy that 
the central nuclei of atoms could be penetrated and 
pormanentlj'^ changed by a bombardment of very 
high speed atomic prpjectiles, such as those given off 
by radioactive bodies, proved that the ordinary 
elements are not immutable. It took some years 
before the importance of his experimental results 
was fully Tocognisod. He observed that nitrogen 
gas, penetrated by helium nuclei, ejected hydrogen 
nuclei. It has been shown since that boron, fluorine, 
sodium, magneshim, aluminium, phosphorus and 
sulphur con be similarly transmitted. In the case of 
nuclear transmutations, it seems that the loss of 
mass is precisely e<|ual to the increase in the kinetic 
energy that has taken placte. This gives a striking 
proof of the modem physical law that mass and 
energy are equivalent. In 1982, Chadwick discovered 
the neutron, a new typo of atomic particle which has 
no electric charge. It does not therefore interact with 
other electrons and produces no ionisation when 
passing through a gas. It is of outstanding importance 
because of its power to produce transmutations. 
There is little hope that this process can be used on 


On engineering scale to convert mass into 
So far, our lalx>ratory oxperimonts produce the con- 
verso result. Theory indicates that at temperatures 
equal to those of the interior of the sun or stars, it 
might be possible to convert tlie inexpensive simple 
elements to the more valuable heavier combinations, 
but practically, there is no method of producing the 
effects formerly attributed to the philosopher’s 
stone*. 

The Hofmann Memorial Lecture 

This lecture, in memory of A. W, von Hofmann, 
was delivered by Prof. G. T, Morgan, director of 
the Chemical Research Laboratory, Teddington, 
at the Imperial College of Soionoe and Technology 
on May 4, Lord Rayleigh, chairman of the Govern¬ 
ing Body of the College, presiding. Hofmann 
was the first director of the Royal College of 
Chemistry, which was founded in 1846. He held 
this position for twenty years. The College was 
eventually renamed tho Royal College of Bcionce, 
and became a constituent part of tho Imperial 
College at South Kensington. In previous years, 
Huxley Memorial Lectures have been given at the 
College during the first week of May ; in future, 
these will be alternated with lectures commemorating 
other distinguished men who have been associated 
with the Imperial College or its forerunners. The 
Hofmann Memorial Lecture was tho first of the new 
series, and Prof. Morgan, from his early assooiations 
with the College and his work in organic oiiemistry, 
was an appropriate choice as lecturer. A brief 
account, giving the substance of tlio Ie<jture, appears 
elsewhere in this issue (p. 769), and the complete 
lecture is also available (XA>ndon : Macmillan and 
Co.. Lid., la. net). 

Native Lands in South Africa 

Tn recent discussion in the Union of South Africa 
relating to the Cape franchise and native representa¬ 
tion in Parliament, it was generally understood that, 
when once this question had been settled, considera¬ 
tion would bo given to the problem of native lands, 
in accordance with an undertaking outstanding for 
many years. At present the lands held as native 
reserves comprise some 20,000,000 acres, which in 
part owing to native cust^im, in part owing to in¬ 
crease in population, is admittedly quite inauMoient 
for tribal needs. In order to remedy a situation 
which is the cause of considerable unrest, and m 
General Hertzog, the Frinu» Minister, stated in 
Parliament, os on earnest of the Government’s 
sincerity in dealing sympathetically with native 
needs, a Bill has been mtroduoed, of which the 
second reading was moved by Mr. Grobler, 
for Native Affairs, on April 80. Under its provisions, 
a South African Native Trust is to be estabiodated, 
which will be administmd by the Governor General. 
In this Trust will be vented all lai " 
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native oooupatiofi; szkI father jkuid is to be pur* 
Ohaaod out of moneya to be provided by Parliament. 
Purohaflie will be i^pread over a period of five years, 
the total amount of the eicpenditiire being £ 10,000,000. 
This will admit, it is eap€M3ted, of an addition of 
14,000,000 aOTes to the reserves. Among the pro¬ 
visions of the Bill it is proposed to include the gradual 
abolition of native squatting on European-owned 
lamte and the registration oi' native labour tenants. 
Of these the former will in all probability arouse 
some opposition on the part of various interests ; 
but the practice has given rise to friction and abuse 
on occasion, and on the whole its abolition is probably 
well advised. 

Control of Australian Aborigines 

An irmovation of no little importance in the 
method of controlling the Australian aborigines, who 
come under the jurisdiction of the Commonwealth 
Gk>v©mment, is announced from Canberra. The 
Cabinet has decided, it is reported by The Times 
correspondent in the issue of April 29, tliat in future 
the work of the police patrol in the south-west of the 
Northern Territory will be entrusted to an anthropo¬ 
logist who is familiar with the language and customs 
of the tribes, The district under the new officer will 
thus include the country of the Aruuto, made famous 
in the annals of anthropology by the investigations 
of Sir Baldwin Spencer and F. J. Gillen, This change 
in administrative machinery is, no doubt, in largo 
measure due to the protests made, especially by 
cmthropologists, when recently certain aborigines 
wore tried for murder on account of killings in accord¬ 
ance with tribal custom. It is, at any rate, regarded 
as marking an advance in the method of dealing with 
native oficnces against the law of the white man, as 
the officer will have magisterial powers to deal with 
the great majority of coses, and will take only the 
more important to the court at Aluse Springe. Mr. 
Paterson, the Minister for the Interior, lias announced 
that Dr. Strehlow of the University of Adelaide, now 
conducting investigations on behalf of that University 
in North Australia, has been appointed to the |>oBt. 

SdetUific Research in Australia and New Zealand 
At the instance of the Govenmients of Australia 
and New Zealand, steps are being taken to effect 
close collaboration between their respective Councils 
for Scientific and Industrial Research. The two 
Dominions have in common many problems in 
primary industry, and united action to solve them is 
obviously desirable. It is proposed to attach New 
Zealand officers to the Australian teams working on 
(a) mammitis in dairy cattle, (6) bovine contagious 
at^rtion, (c) sterility in sheep and (d) preservation 
and transport of foodstuffs. Australia will probably 
second an of^oer to the staff of the Dairy Research 
institute of New Zealand, and will send leaders 
of its Soils and Forest Products Divisions to consult 
with their corresponding numbers there about 
future eo-operative organisation. This move for 
dtoMBT association between the research councils of 
the Dominions is overdue and its development will 
be wiitched ^th muc^ interest. 
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The Pftrliamentsry Science Committee 

DtTBXNO the past twelve months several institutions 
have affiliated with the Parliamentary Science C5om- 
mitteo ; and the approximate aggregate membership 
of all the bodies affiliated is now 100,000. Two of 
the latest bodies to enrol themselves are the Ins titu¬ 
tion of Qas Engineers and the British Association of 
Zoologists. The last-named accession affords peculiar 
satisfaction to the Committee, inasmuch as it is the 
first enrolment of a body devoted to pure—as distinct 
from applied—science ; and it is hoped that it is 
the harbinger of others to come. Many societies 
devoted to natural history were perturbed last year 
at the prospect of a bombing centre being established 
near Chosil Beach. LettorB of protest were published 
in the daily Proas, but more effective action might 
have been taken by bringing the matter before 
Parliament through such a medium as the Parlia¬ 
mentary Science Committee, which actually meets at 
the House of Commons. By so doing, natiualists 
would have hwl the advantage of common action on 
their behalf by a Committee entitled to spieak for an 
aggregate of 100,000 people intorosted in scientific 
matters—a body not to be lightly disregarded by a 
House of Commons the individual members of which 
owe their presence in that assembly to the votes oast 
in their favour. 

Physics of the Divining Rod 

The April number of Discovery contains an article 
on the divining rod by E. Christie which giym a 
detailed account of methods adopted by the author 
in searching for water and certain metals. It claims 
to show that there is nothing mysterious about the 
power of divining, and that it is subject to definite 
natural laws. The great difficiilty which impedes 
the progress of scientific investigation is that the 
statements of dowsers regarding their methods in 
the field and rnanner of inference vary considerably,, 
and the article mentioned only adds yet another to 
the many alreotiy published. That there is a basic 
similarity oamiot be denienj by anyone who has taken 
the trouble to study them, but the olucidatiou of the 
fundamental facta from what are necessarily very 
subjective accounts has so far not been achieved. 
The author, however, is right in stressing the point 
that without examining tlie details, in such accounts 
as he has written, no man of scienc^e is likely to 
arrange a reliable tost for dowsers. Experiments in 
which the underlying physical process is unknown 
are always difficult to intoipret* and it is very doubtful 
whether a conclusive proof of the claims of dowsers 
will be obtained unless much more attention is given 
to their writings, vitiated as they nearly always wre, 
by the incorrect use of the terminology^ of physios. 

Royal Institution; Annual Meeting 

The oimuol meeting of the members of the Royal 
Institution was held on IViday, May 1. In the 
unavoidable absence of the presid^t, Lord Eustace 
Percy, the chair was taken by the treasurer. Sir 
Robert Robertson, The Committee of Visitors, in a 
preface to its annual report, which was presented at 
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the meeting* referred to the loss the Institution had 
sustained by the lamented death of its patron* 
His Majesty King George V. At a recent general 
inonthly meeting it was annoimced that His Majesty 
King Edward VUl had been graciously pleased to 
grant his patronage to the Institution, The Visitors* 
Heport referred to the increasod attendance at the 
lectures of late. The recent course of Christmas 
Juvenile Letitures, given by Dr. Kenneth Mees on 
Photograi)hy* had an average audience of 616, and 
a Friday Evening Discourse given by Sir J ames Jeans 
on November 29 had an attendance of 040, the largest 
at the Institution for many years. The Dewar 
research fellowship, set up under the will of the late 
Lady Dewar, has been filled by the apjwintment of 
Mr. A. R. Ubbolohde, lately senior scholar of Christ 
Church, Oxford, as the first Dewar follow. Mi'. 
Ubbelohde has begun invostigations on tlio changes 
in the palladium lattice caused by the presence of 
hydrogen, os measured by X-rays, and on the latent 
heat of sublimation of chain compounds. 

Part of the Browm legacy of lietween £26,000 and 
£30,000 has been invested by the Managers of the 
Royal Institution in the purchase of the freehold of 
No. 19, AJliemarle Street, immediately adjoining the 
premises of the Institution. The purchasfi has been 
made in anticipation of future expansion of the 
research and other activities ; but for the i)resent, 
only the top two iloors of the house liave been 
occupied for Institution puri)ose«. The remainder is 
being let on lease. The reconstruction of the principal 
library and the rooms l)elow, which the Managers 
were compelled to undcjrtake lost year, is still in 
progress j and is expected to be completed during 
the summer. The large new research laboratory in 
the basement, the construction of which has been 
made possible by these alterations, promises to be a 
most valuable impi'ovemont. During the year, the 
publication by the Institution of '‘Farmlay’s Diary” 
has been completed by the issue of vol. 7 and a 
sex>aratc index volume. The Troasun^r’s reiKirt and 
accounts show a sound and satisfactory position, 
with substantial additions to the funds d\iring the 
year despite the heavy cost of the library recon¬ 
struction scheme. This reconstruction has caused an 
interruption in the researrsli work m progress with 
the largo 60 kA'ti. X-ray generator ; but in othei' 
researches there i»as been considerable progress, as 
the report of the Committee of the Davy Faraday 
Resean;h l..aboratory sliows. X-ray structure deter¬ 
minations, related chemical and magnetic problems, 
the optical study of methane, the construction of a 
hydrogen liquefier and the other drift experiment are 
some of the experimental inveetigations referred to 
in the report. The following officers were elected for 
the year 1936-37 ; Pmaident^ Lord Eustace Percy; 
Treamrer^ Sir Robert Robertson ; Secretary, Major 
Charles E. 8. Phillips. 

Salaries in the Civil Service 

At the annual general meeting of the Institution 
of Professional Civil Servants held on April 30, the 
president. Sir Richard Redmayne, referred to the 
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inadequacy of the remunaration of the poets 

in the specialist departments of the Civil Service^ 
He directed attention to the recommendations made 
by the Royal (yOituiussiou m 1931 that a salary of 
£2,500 should be paid to tlie Engineer-in-Chief in 
the Post Office, and tliat there should be “a certain 
number of posts carrying on inclusive salary of 
£2,000 a year”, and to the fact that these recom¬ 
mendations have not yet been carried Into effect. He 
also pointed out that the Committee on the Staffs 
of Government Scientific Establishments in 1930 
commented on the inadequacy of the prospects 
offered for the higher posts in the scientific establish¬ 
ments, and recommended that a small ad hoc com¬ 
mittee should be appointed to consider these posts. In 
spite of this recommendation no action has been taken. 
Sir Richard claimed that the pUoing of the directing 
posts in the professional, scientific and technical 
departments on some degree of equality of status 
and remuneration with those obtaining on the non¬ 
technical side of the Service would conduce to tliat 
greater efficiency of the Service, which it is the 
primary aim of the Institution to promote. Sir 
Richard referred to the recent vote in the House of 
Commons on tlio question of equal pay for equal work 
as between men and women. He stated that the 
Institution is on unqualified supporter of the principle 
of equality. 

Rockefeller Foundation and International Health 
Thb annual report for 1934 of t^e Intemational 
Health Division of the Rockefeller Foundation, 
recently issued, gives an account of the world-wide 
activities of the Foundation in the field of public 
health. The projects in operation for which grants 
are made or© broadly speaking of three types : (I) the 
<!ontrol of specific diseases, (2) aid to Govemmonts to 
establish public health on a permanent basis, and 
(3) public health education. Under the first-named, 
investigations upon the control of yellow fever have 
resulted in the discovery in South Amorica of a type 
of rural or jungle yellow fever, which differs from 
the usual form in that it is not conveyed by the 
yellow fever mosquito, which is complotoly absent 
in stich districts. How this form of yellow fever is 
conveyed to man is at present unknown. Malaria, 
hookwomj disease, yavm, diphtheria and tuberculosis 
are some of the other diseases that arc the subject 
of investigation. Foundation aid has boon granted 
to the Bureau of Hygiene and Tropical Diseases of 
the British Colonial Office, to the Irish Free State and 
to the United Provinces, India, for local health ser- 
vi(!ee, euid to the Calcutta school of public health. The 
total expenditure for the year amounted to 2,433,535 
dollars. The volume is illustrated with a number of 
interesting plates. 

Recent Acquisitions at the Gkological Survey and Museum 
Tub gemstone collections of the Geological Survey 
and Museum have been recently enriched by a numb^ 
of valuable presentatiems by H.M, Queen Mary, 
Thee© include a large polished And carved blook of 
yellow amber weighing 20 ounces, probably the 
Prussian coast of the Baltic Sea { an eicoeptionaUy 
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large nodule of pyrope garnet from the Premier 
dtamonll mine of South Africa, and a hne rounded 
water-worn crystal of parti-coloured tourmaline, 
sectioned to show the colour. The Museum has 
acquired a largo wator-wom crystal of topaz of gem¬ 
stone quality, about eight inches in diameter, with 
a cleavage plate of the same mineral, f^m Brazil. 
The weight of the larger specimen is 201 lb. Other 
important acquisitions include the late Dr. H. 
Bolton^s valuable oolleotion of Carboniferous insect 
wings, presentoii recently to the Department of 
Palaeontology. 

Thunder Census Organisation 

Thh survey of thunderstorms in the British Isles 
during the coming summer is to be continued and 
again the co-oj>eration of readers of Natubb in the 
observational work is requostt^d. Fuller details can be 
obtained from Mr. S. Morris Bower, Langley Terrace, 
Oakes, Huddersfield. Tlu* census has recently been 
extended into the winter montlis in onler to bring 
the winter datia, collected between 1925 and 1929, 
more nearly up to the standard of the summer survey, 
and also to make special reports on individual storms 
available for insurance and otlier purposes throughout 
the year. The lightning damage survey has been 
commenced in some parts of the country, and it is 
intended to build up this work gradually : sections 
of maps, on the scale of two miles to the inch, are 
issiUHi to observers, who are invitexl to record local 
positions of damage. 

Awards for Aeronautical Research 

At a meeting of the Council of the Royal Aero¬ 
nautical Society held on April 21, the following 
awards were made : Silver Medal of tM Society U) 
Mr, B. N. Wallis, for his work on geodetic construc¬ 
tion ; Sinvme Gold Medal to Mr. W. S. h^arren, for his 
inventions of new methods of the measurement of 
drag and his designs of s(uentitle apparatus for 
aeronautical rosoarcli; Taylor Gold Medal to Mr. 
£. F. Relf, for his paper read before the Sotjiety on 
the oompreesed air tunnel; Sir CharUe Wakefield 
Gold Medal to Mr. C. R. Fairey, for his work on the 
development of flaps; Btteh Mertiorial Prize to Mr. 
R. V, Alston, for his paper read before the Society 
on wing flaps and other devices as aids to landing. 
At a meeting of the Amulree Committee held on 
April 27, the following awards were made on the 
recomm^dation of the Council of the Royal Aero¬ 
nautical Society ; British Gold Medal for Aeronemiics 
to Dr. Hugo Eckener for his technical achievements 
in ligbter-than-air craft; British Silver Medal for 
Aeronmdics to Mr. A, J. Rowlodge, for his scientific 
achievements in the development of aircraft engines. 

Anttouncements 

Tm Council of the Royal Society of Edinburgh 
has awarded the Keith Priae for the period 1933*35 
to Btof, Lancelot T, Hogben, for his papers on gonetical 
sublets publMied alone and in collaboration, which 
h^ve appeared in the Proceedmgs of the Society 
during the period of the award ; and the Noil! Prize 
fbr the period 1933-35 to Dr, Samuel Williams, 


University of Glasgow, for his ooxitributions to the 
anatomy and experimental morphology of the 
Pteridophyta. 

Dr. W. E. Harprk, of the Dominion Agtrophysical 
Observatory, Victoria, B.C., who lias l>e«n assistant 
director since 1923, has boon appointed director in 
succession to Dr. J. S. Plaskett, who retired last year. 
Dr, J. A. PeaT(5e, astronomer at the Observatory 
since 1924, hus been mode ossistuit director. 

In 1935 the dirw.tors of Toyler’s Foundation and 
the members of Teyler^s Second Society at Haarlem, 
Netherlands, announced a competition for a gold 
medal to be awardfxl for the best treatise on the 
interaction betwtMm atomic nuclei and electrons. 
B’our essays were submitted, two from the United 
States and two from the Netherlands. The medal 
has now been awarded to Dr. H, B. G. Caaimir, of 
Leyden. The prize essay will be published shortly 
in the Trafisartions of Teyhr's Second Socisty and in 
the Archives du Mtis4e Teyler, 

Thk twelfth Annual Norman Lockyer Lecture of 
the British Science Guild will be given by the Right 
Hon. Lord Rutherford on November 12. The lecture 
will be hold in the Goldsmiths’ Hall, Foster Lane, 
E.C.3 (by coiu-tesy of the Goldsmiths’ Company). 

Thk forty-seventh Annual Conference of the 
Museums Association will bo held at Leeds on July 
6-10, under the presidency of Sir Eric Maclagan. 
Further information can be obtained from Mr. E. W. 
Wignall, Chaucer House, Malot Place, London, W.C.l. 

Tubs Mtxlical Research Council will (;onsider 
applications submitted by June 1 for a number of 
travelling fellowships in medical science (including 
clinical medicine and surgery) tenable abroad during 
the ensuing academic year. These will bo awarded 
either by the Couiusil or b>' other bodies on the 
Council’s uoiDinatioii, and will each be of the value 
of £4(K), with an lulditional allowancje for travelling 
and special expenses. Applications will at the same 
time bo received for other travelling fellowships 
restricted respect ivoly to tuberculosis and to 
psychiatiy^ or neurology. Further information can be 
obtained from the Hecn^Uiry of the Medical Research 
Council, 38 Old Qu(H?n Stre^et, Westminster, London, 
S.W.l. 

Sir Fkrotrick Banting, Mr. Havelock Ellis and 
Dr. Robert l^iper were elected fellows of the Royal 
(Jolloge of Pliysicians of l^ondon on April 30 by 
By-law xxxvni (5). 

Prof. SiOMirNO Fbkud, extraordinary professor of 
nervous pathology in the University of Vienna and 
well-known for his work on psychopathology and 
psychoanalysis, celebrated his eightieth birthday on 
May 6. 

PitoF. Hirao Sfatz, professor of psychiatry in the 
University of Munich and senior physioiaQ to the 
Psyphiatrio Clinio, has been nominate to sucoeed 
Prof, Oskar Vogt as director of the Kaiaer Wilh^m 
Institut fiir Gehimsforsohung at Berlin-Buch. 
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A DiBO0fi8KON on **The Proient Status of the 
Theory of Natural Selection” vill be held at the 
Royal Society on May 14 at 4.30. It will be opened 
by Prof. D. M. S. Watson. 

The annual Canadian Chemical Convention will be 
held at the Brook Hotel, Niagara Falb, Ontario, on 
June 3*-lL British chemists who are likely to be 
in Canada at that time are advised to communicate 
with Dr. R. T. El worthy, secretary of the Canadian 
Institute of Chemistry, 366 Adelaide Street W€«t, 
Toronto, 2, Canada. 

The general meeting of the International Associa¬ 
tion for the Prevention of Blindness and of the Inter¬ 
national Organisation of the Campaign against 
Trachoma will be held at the Centre Marcolin 
BOrthelot, 2H bis rue Saint-Dominique, Paris, on 
May 11 imder the presidency of Prof. F. de 
Lapersonne. Further information can be obtained 
from the General Secretary, 06 Boulevard Saint- 
Michel, 

At the anniversary meeting of the Royal Society 
of Soutli Africa held on March 18, the following 
officers were elected for 1936 : President, Prof. L, 
Crawford ; Hon. Treasurer, Prof. A. Brown ; Hon. 
General Secretary, A. J. H. Goodwin ; Hon. BdUor of 
Trofnmctvms, Prof. R. 8. Adamson ; Hon. Librarian 
Prof. E. Newbery; Counoil, K. H. Barnard, H. 
G. Fourcade, J. Jackson, R. F. Lawrence, Dr. 
E. P. Phillips, Dr, A. W. Rogers, Dr. B. F. J. 
Schonland, Prof. R. B. Yoimg. 

The March issue of Film Progress forms a Supple¬ 
mentary Bulletin to the “National Encyolopiedia of 
Educational Films” (see NATtmE, Deo. 28, 1936, 
p. 1007). It gives an c^count of the advance that 
has been made in the use of educational films in 
1936, and brings the Enoyclopsddia of films up to 
date. 

It wa« statcMi in Natukk of May 2, p. 737, that 
the Royal Society possessed no bust of Fanwiay prior 
to Sir Robert Hadfield’s recent gift. We are informed 
that this is incorrect. Dr, H, Bonce Jones, F.R.S., 
presented to the Royal Society in 1873 a marble bust 
of Faraday by the sculptor, M. Noble ; and in 1886 
the Royal Society acqiiired a plaster bust which had 
been made by J. H. Foley, H.A, 

In reviewing Bodenheimerb "Animal Life in 
Palestine” in Nature of January 4, p. 6, Prof. P. A. 
Buxton referred to the name ‘scheltopusik’. Dr. 
B. N, Schwanwitsch, Entomological Laboratory, 
XTnivenuty of Leningrad, states that this is a native 
Russian name for the glass-snake {OpkiwuruB apua 
Pali.), meaning literally ‘yellow-bellied*, which has 
been used in French and German ecological literature. 
This is, of course, no reason for its use in a work 
published in English, in which the reviewer also 
recognised German and Arabic names. 
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Ap^oatiokb are invited for the foUowmg i^ipoint^ 
ments, on or before the dates mentioned: 

A lecturer in engineering or mining technology in 
the Clowne Mining and Teohnioal Institute, Glowne, 
Chesterfield^The Clerk to the Gk>v 0 mors (May 18), 

A head of the Engineering Department and a head 
of the Domestic Bcienoe and Women’s DepaTtment 
in the Stockton-on-Tees Technical School Evening 
Institute—The Director of Education, Shire Hall, 
Durham (May 16). 

A lecturer in pharmacy in the Witwatersrand 
Teohnioal College, Johannesburg—Messrs. Frank 
Ross and Co., 9 Fenchuroh Avenue, London, E.C.3 
(May 16). 

A lecturer in pathology and bacteriology in the 
Veterinary College, Madras—^The Hi^ Commissioner 
for India, General Department, India House, Aid- 
wyoh, London, W.C.2 (May 16), 

A head of the Engineering Department of the 
Cheltenham Technical College—The Secretary (May 
16). 

An assistant lecturer in smology and chemistry in 
the City Technical College, Liverpool—The Director 
of Education, Education Offices, 14 Sir Thomas 
Street, Liverpool, 1 (May 19). 

A demonstrator in physiology in the London 
(Royal Free Hospital) School of Medicine for Women, 
8 Hunter Street, W.C.l—The Secretary (May 20). 

A lecturer in bacteriology in the University of 
Liverpool—^The Registrar (May 22). 

A lecturer in physiology and a lecturer in zoology 
in the Brighton Teolmical College—The Education 
Officer, 64 Old Steine, Brighton (May 22). 

An assistant in the Royal Observatory, Greenwich 
—The Secretary of the Admiralty (C.E. Branch), 
Whitehall, London, S.W.l (quote C.E. 6286/36) 
(May 23). 

A lecturer in engineering in the Leicester College 
of Technology—^Tho Registrar (May 23). 

A professor of mining and head of the Department 
of Mining and Fuels in University College, Nottbig^ 
ham—^The Registrar (May 26). 

A civilian education officer (Grade III) in the 
Royal Air Force Educational Service—^The Secretary 
(A.E.), Air Ministry, Adastral House, Kingsway, 
London, W.C.2 (May 26). 

A lecturer m mathematics at the Qoldsmitha’ 
College, New Croes, S.E.I4—The Warden (May 26). 

A temporary information officer in the library 
the Research Association of Britiah Flour-Millers-^ 
Tlie Director of Research, Old London Road, St. 
Albans. v* 

An assistant engmeer (civil) in the Malayan Public 
Works Sorvice—The Crown Agents for the Colonists 
4 MUlbank, London, S.W.1 (quote M/4163). 

Resident engineers for the construction of near 
aerodromes by the Air Minktry-^The Seoreia^ 
(W.B. 9), Air Ministry^ Adastr^ House, Kingsway, 
London, W.C.2. . ; ,' ^ 

Structural engineering assistants m tJ»e 
Branch of i^e Directorate of Fortlfloati^^ fuia 
Works—^The Under-Secretary of State (C. 6), Hie 
War Office, SiW.l. . , 
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’ Letters to the Editor 

Editor does not hold him&e^f responsible for opinions ej[p)res8ed by his correspondents. 
He cannot undertake to return, or to correspond wiih the wrUera of, refected manusoripts 
itUsnded for this or any other pari of Katttrk, No notice is taken of anonymous communications. ' 

Notks on points in somn of this whiek*8 lP:ttebs appear on p. 784. 

CORBBBPONDBNTS ARK rNVITBD TO ATTACH BIMELAR SUlfMARtRS TO THKIR OOMinjNICATlONS. 


Cause of ^Oil Patches' on Water Surfaces 

When water moving in a channel at constant 
velocity enoountors an obstacle, say, a woir, ratai*ding 
its motion, a stationary wave is formed called 
Bidone's wave after its first observer. The mr>re 
gradual the change in velocity, the less conspicuous 
becomea the wave. I liave found no reference in 
literature to tlie fact that at very low velocities the 
gravity wave is reduced to n oapOlary wave appearing 
like a very fine thread or hair floating on the surface. 
The phenomenon is strikingly revealed as a moving 
reflection or refraction image when bright sunshine 
falls on to the bottom of the channel (see Fig. 1, 
taken in 1932, at a }>oint where a brook discharges 
into the Lioke of Luns, Lower Austria). 

Minute floating particles crossing the thn^ad are 
abruptly retarded and thus accumulate. With larger 
partiol^ the effeot is less ounspicuoiis, indicating that 
only a very thin surface-layer (say, 1 mm. or less) 
is involved, at least close to the ‘thread* on its down¬ 
stream side, where coloured water if gently poured 
over tho surface tends to remain. That capillary 
forces are largely responsible for the phenomenon is 
proved by pouring a liquid of lower surface tension 
like liquid parafiin over tho surface, when the tliread 
is at once displaced upstrc»am by several metres. 

The some phenomenon is observed aloiig tho lw>- 
ward shore of a lake when a gentle wind is blowing 
(Fig. 2). Here the boundary (indicating a lino of 
oonvergenoe) is formed 10-80 metres from tho shore 
where the wind-driven surface-water dives below a 
thin layer of slowly moving water. Generally the 
thread itself is easily observ^. Scattering aluminium 
powder over tho surface brings out tho circulation 
still more clearly. Where the convergence is bilateral, 
as is generally tho case farther off from tho shore, 
the *oil patch’ will aestime the form of an oblong 
streak limited on each side by a ‘throori’. 




Fro. 2. 'Oil patches' on the Olwralp I^ke, SwltRt^rland, 10H6, 


These regions of retarded motion in a well-defined 
surface layer have mechanical effects analogous to 
those of real oil pafx^hes, that is, they have a (hunplng 
offe<5t on waves, especially those of short ware- 
lengths, smoothing out their crests. When viewed 
obliquely, the surface is apparently quieter inside 
than outside tho boundary, an effect which is most 
marked when capillary waves are generated by rain¬ 
drops. It is, however, also quitf^ distinct with the 
wavelets due to a rising wind. With stronger 
winds and increastKl eddies tho thread becomes 
less continuous, but is still visible from time to 
time. The layer itself is not broken up very easily, 
the ‘oil patch’ and its effect on waves remaining 
visible. 

Til is explanation seems to ogrcii well with other 
obst^rvations on ‘oil patches’, which are known to 
contain more pollution, surface plankton and some¬ 
times fatty substances than the rest of the water, 
obviously a consequence of the formation of the layer 
and not its cattse. 

*OiI r)atolie8* in the form of long streaks left behind 
a boat crossing the lak(! persist as long as there is 
any descending motion in the surface. I have never 
found the position of similar streaks incompatible 
with the explanation here advanced. They seem to 
afford important olutis to the general circulation in 
the water. A detailed study may help to explain 
various surface phenomena, like the grt>at differences 
in velocity often manifest between the surface itself 
and the water some centimetres below. 

The conditions of tho formation of these ‘threads’ 
and their associated phenomena will be a subject of 
further study. 

WlLH. SOHMIDT, 

Zentrolanstalt fur Metoorologie 
und Goodynamlk, 

Wien. 

March 19. 
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The Gegmchtin Observed at Sea 
On March 14^ during a cruise on board 
Ahnanzora, I saw the Zodiacal Light strongly in the 
west when off the coast of PortugS in lat. 32® 30' N. 
Tli© season being favourable, I hoped to see the 
Oegen^c^^in, or counterglow, which 1 had never 
observed. Realising the importance of unbiased 
vision in localising a faint luminosity, 1 was careful 
not to ascertain beforehand tho distance of the sun 
below the horizon. Thus T did not know whether the 
sun’s antipode was in Virgo or in Leo, I was also 
unaware which stars in these constellations lay upon 
tho line of the cKsliptic. 

Looking eastwards, 1 saw a conspicuous band of 
light reaotnbling the Milky Way which traversetl 
Virgo and Loo and extended as far as tho Praesepe 



in C’oncer. It rose steeply, slanting to tlie right, 
from about 15^ above tli© liorizon. Below tliis level 
the sky was pale. 

I noticed also that at greater altitudes there was 
more illumination from tho starry sky on the right 
hand than on the left, or north side of the band, 
where the interspaces wore notably blH<'.k. I was 
unaware at tho time that the Galactic Pole (O.P.) 
was situated to the north of the luminous band, in 
the position shown in the actiompanying drawing 
1 ). 

After about an hour’s observation, I marked the 
limits of tho luminous bond upon a star atlas, os 
shown by the continuous line in the drawing. The 
measurement of’ tho drawing and the determination 
of the sun’s antipode were done after tlie observations 
had l)een completed. 

Tlie length of the luminous band was 70®, the 
brightest part a nearly circular patch half way 
between Hegulus and y Virginis, extending 18® in 
this direotion, tho centre of brightness being in 


Hay 9. 1996 

R.A. 170®, vwy slightly to the north of the ecliptic. 
This is 41® from tho prooeding, but only 20® from the 
following extremity of the luminous b«md, The latter 
was broader and bhmter than the former. Marking 
a point upon the ecliptic (shown as a broken-and- 
dotted line) 41® following the centre of brightness, 
and prolonging the sides of the band from the lower 
end, the prec^ng extremity is seen to be repeated 
her© with fair accuracy, and tlie fonn now becomes 
aymmetricad about the transverse axis. 

There remains a romarkable disparity of form on 
the two sides of the longer axis. If, however, the 
positions at 41® preceding and following tho centre 
of brightness be joined to the right-h£^ bulge of 
the centre, the figme becomes perfectly symmetrical. 

Tlie distribution of brightness in tho sky above, 
below^ right and loft to which I have referred was 
exactly such as to aocoimt for this encroachment 
upon the boundaries of an area the intrinsic luminosity 
of which was symmetrically disposed. 

Having ascertained the position of tho sun, I 
marked the antipode (A.P.) upon the drawing. This 
was 6® following the centre of brightness and 46® 
from the preceding extremity of thfj Qegenschem, It 
is comseivable that as the sun sank farther l>elow 
the horixon, tho centre of apparent brightness might 
have coincided with the antipode, but the matter 
could not have been tested on the evening of 
March 14 as tho rising of the moon was duo shortly. 

My drawing shows the axis of the Oegm^fchein to 
be slightly north of tho ecliptic, but the distribution 
of brightness in tho sky deprives this fact of any 
significanoe in relation to tho theory of tho actual 
plane of s>anmotry. 

On this evening when th<5 counterglow reached a 
point 46® preceding the sun’s antipode, tho apex of 
the Zodiacal Light was at 53® following the sun. 

Vattohan Oornish. 

Inglewood, Gordon Road, 

Camberley, Surrey. 

April 7. 


Enhancement of Red Lines and Bands in the Auroral 
Spectrum from a Sunlit Atmosphere 

It is a welbesttiblishcd foot that tho intensity 
distribution within the auroral spectrum is subject 
to considerable variations. In 1923 one of us (Vegard) 
found that tho negative nitrogen bands as compared 
with the strong greeti line were considerably en¬ 
hanced with increasing altitude. 

In 1926 one of us (Vegard) showed that the red 
aurora of Type A owed its red colour to the enhance- 
mcmt of the red line or group of lines at 6300 A., 
which may probably be referred to the transitions 
^X)i—of oxygen. The red aurora of Type R, 
characterised by a red bottom edge, has been found 
to owe its red colour to the enlmncement of some 
red bonds belonging to the first positive group of 
nitrogen. Some diffuse auroral forms al») wow 
enhancement of the red bands and lines. 

In 1929 Stormer obtained a spectrogram from rays 
which wore still imder the action of sunlight. His 
spectrogram, being taken on an orf^ochromatie plate, 
did not contain the red part, but only the green line 
and the negative nitrogen bands. It indicated a 
considerable enlianoement Of the lattpr bands fUi 
compared with the strong green line, wga, 
ever, pointed out by one of us (Vegapii)i tjiai this 
efTeot might be accounted fbr entiray by the altituda 
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mentioi^, because the spectrogram corre- 
spends to ray Streamers with altitudes of several 
hundred kilometres. It was^ however» a question of 
importance to make farther investigations in order 
to see whether the auroral specinmi was changed in 
any way in an atmosphere exposed to sunlight. 

During the past winter season a considerable 
number of speotrograms from auroral arcs exposed 
to sunlight were obtained at the Auroral Observatory 
at Troaxise, which showed some most important 
effects. All spectrograms were taken on panchromatic 
plates, and intensity scales were photographed on each 
plate in order to enable us to measure relative intensity 
changes within the sficctrum. On the same plates 
wore also taken spectrograms of normal aiu*ora8 
appearing later in the night. 

A more comploto account of our observationa,! 
data will ap|>ear later. We propose to mention here 
the most striking facts only, and photometric curves 
are i*eproducdd (Fig. 1) of two spectra of October 27, 
1935, one corresponding t^> a sunlit atmosphere an<l 
tlie other corresponding to ordinary night conditions. 



Fta. 1* Photosrani4 of ftUTorftl tpectm. October 27, Upper; 

SmUlt auron. Lower: ordinary rnght nurom. 0*6577 A..; 

d-i6800 A.; b and e are bands of Ut positive sronp of nitrogen ; 

/and 0 are the bands 427S and 8014 of the negative nitrogen group. 

First of all we notice that the enliancement of the 
negative bands due to stmlight is small. Comparing 
the band 4278 (/) and the green line (o), we find the 
ratio ; 

(If/Ia) sunlit : {I//Ia) dark « 1*46. 

Taking into account the probable error, this effect 
is not larger than may be accounted for by the 
altitude ^ect, because the altitude of the sunlit 
ares aooordmg to Horat^’ measurements is increased 
by about 25 per cent, ^us the efnlmnoement of the 
negative bands due to simlight scarcely exceeds 
20 per cent. 

From the photometric curves we notice that the 
eunUgfU producee a moat prorumneed mhanoemerU of 
vartam banda qf the lat poaUive group (5, e) and of 
the rad Une 6300, which is probably to be interpreted 
$0 the Q3;ygen triplet From the speotro* 

gnups here illustrated we find that the red line 6300 
i^ktHva to ^ green Une ia Umea atrahger from 
^ Sttn/if o^mMppAsfe lAart from ike da^k one. 

bands of the 1st positive group are in the 
ehhsuood to an even greater degree. 


So far OB can l>e jtidged f^m our present material, 
the enhancement of 6300 seems to 1^ more constant 
and to be always present in the light from a simlit 
atmosphere, while the onhoncement of the bands of 
the 1st positive group is more variable. 

In a number of previous paj)er8^ one of us has 
suggested that the enliaiicemont of the reejt line 
(6300), causing the red auroras of Type A, waia due 
to the action on ozone (0;,) of an activated state of 
nitrogen, with the result that oxygon atoms were 
brought into the state. This explanation is now 
supportefl by our discovery of the enhancement of 
the red line 6300 in the sunlit atmosphere, for this 
effect is probably due to a change in the state of 
the atmosphere produced by simlight, cmd the most 
conspicuous change consists in the production of 
ozone by the sun's radiation. 

L. Veoahd, 

E. Tonsbeko. 

Oslo and Tromso. 

April 3. 

• L, Vogud, 6?eq;pAy«. 10. No. 4, 48 (1933), L. Vogard and 

E. Tensberg, Z. Vhy$., 88. 718 (1034). 


Vitamins and Plants 

In general, vitamins arc products of the vegetable 
kingdom. Their possible role in plants, however, has 
been almost totally unknown until quite recently. 

Some years ago we followed the synthesis of caro¬ 
tene (the precursor of vitamin A) and vitamin C 
(ascorbic acid) in plants, and observed that the per¬ 
centage content of these compounds in tho plant is 
generally the higher the better the plant grows', 
Their concentration thus n^aches a maximum at an 
early stage of growth, either before or at tho beginning 
of flowering. Similarly wo found that on adequate 
fertilisation increases the percentage content of 
vitamin C and carotene. The view that artidcial 
fertilisers wovild seriously affect tho composition of 
plants is thus not tamable, at least where vitamins 
are concerned. This fact was clearly demonstrated 
by Scheunert’s prolonged work on rats*. 

On the other hand, we foimd that all factors which 
have an unfavourable influence on the growth of 
plants, such as soil acidity, excessive concentrations 
of phosphate, potassiiun, sodium chloride, etc., 
lower the content of carotene and vitamin C in plants. 
In my opinion, these facts showed, although indiiwtly, 
that carotene and vitamin C are important growth 
factors of plants. 

In the case of vitamin C, this assumption has now 
been conclusively proved by further work in this 
laboratory (S. v. Hausen*). Addition of crystalline 
vitamin C to the medium in sterile pea cultures led 
to an increase of 40-100 per cent in the dry weight 
of the treated plants. (At the same time it was 
noted tliat the roots of the plant protect vitamin C 
very offecitively agidnst outoxidation.) The effect of 
vitamin C on growth is a specific one, since, for 
example, glucose has no such effect. It was also 
shown that tho peas actually took up with their 
roots vitamin C from the medium. Shortly ofter^ 
L. Havas at Rothamsted made similar ol^rvations*. 

These results showed that an addition of vitamin C 
to tho medium promotes markedly the growth of the 
plant, but they did not oonolusively prove that 
vjtamin C is essential for plants. Definite proof for 
tho latter fact has, however, now been obtained 
through Miss v. Hausen's work on pea seedlings 
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which were deprived of their ootyledontf at a suitable 
stage, when they contained about ninety per cent 
of the total vitamin C present in the seedling. Buoh 
seedlings generally <lie or remain completely dwarfed, 
whereas they will develop distinctly ^>tter, and even 
produce normal blossoms, when small amoimts of 
pure ascorbic acjid are added to the medium. Even 
the treated plants naturally suffer from the removal 
of cotyledons, which evidently contain also other 
necessary compounds besides vitamin C. The accom* 
panying table will illustrate the effiHst of ascorbic 
acid on the development of cotyledon-leas seedlings. 


It is therefore reasonable to regard vitamin C as 
a phyti^hormono, which is indisponsable to plants. 
The formation of vitamin C during germination is 
necessary for the early development of the plant. 
During later stages of growth, larg<;^ quantities of 
vitamin C are produced in connexion with photo¬ 
synthesis. So fai\ vitamin C is the only vitamin 
the indisponsability of which to higher plants has bewn 
proved through direct exi>eriinente. C’orresponding 
work on vitamin B* (lactoflavine) is at present in 
progress in this laboratory. 

W. H. Schopfer® has recently shown that vitamin 
Bj promotes greatly the growth of lower fungi 
(Phycomyces, etc.). According to his results, the 
effect is very delicate and specific, so that it can be 
used for the quantitative determination of Bj. 

Tlie fact that certain oompounds, which act os 
vitamins in the animal orgaixism. have important 
functions in plants, is additional evidence of the 
similarity of the metabolism of plant and animal colls. 

ArTTURT I. ViBTANEN. 

Biochemical Institute, 

Holsingfoi‘B. 

Marcii 30. 

* VittajK'n, V. Httiwtjn and Saiwtamninen, Ann. Acad. Scimi. Fmn., 
A, 87. No. 7 (leaa). 

* Scheunert, Haense and ftpcciit, Biachtm. X., 874, 373 (1034). 

* V, Hausen, Bvnmm Brntiitilefai, B, Nos. C-0 (1936); No. 12 
(193^ ; NATUft*. 186. B16 (1035). 

* HavaB. NATURifi, 186. 435 (1936). 

' aoliojifer, ref. Karrer, Schweu, Medis. Wochemchr., 66, No. 37 
(1036). 


Formal and Practical Thermodynamics 
May I put in a word for tlie Britisli way of looking 
at thermodynamics, now largely confined to engineers, 
as suggested by the critical remarks on the second 
edition of the treatise of Prof. Saha and Dr. Srivas- 
tava. contained in the brilliant and appreciative 
review in Natubk of April 4. Especially would I 
firmly support the Indian authors in pasaing over 
the preliminary abstraotiona of Prof. Carath^odory 
of Munich and his school. I remember when Prof, 
Planck^ in a new edition of his book on thermo* 
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dynainioa, attracted attention by ultimately Uesakig 
them t which led to an invasion into Great Britain 
that I tried in my own way to counter by a critioal 
commentary in my * Mathematical and Phyeical 
Pa^re*’ (vol. 2, pp. 60»-7 ; 1928). 

The fragmentary treatments by Kelvin and 
Rankine, ovon by Maxwell and Willard Gibbs, may 
be deficient as regards formal logic, but afbeMlI they 
are the efforts of constructive genius in this universal 
subject, after Gamot. Even the reviewer admits 
that it is hard to find English equivalenta for the 
German technical terms. Indeed, the logical flavour 
comes largely f¥om treating thermo¬ 
dynamics as a branch of the statistical 
mechanics as developed after Maxwell 
and Boltzmann : while on the other 
hand no biologist ought to admit 
that the vital activities to which he 
applies thermodynamic principles con 
be adequately described by the more 
statistical play of atoms in the main 
unknown. It is here tlmt the merit of 
Clausius^ introduction of his concept 
of an abstract universal entropy, as 
the necessary correlative of unavoid¬ 
able universal temperature, shines, 
however unfinished bti its jxresent 
state of develo])inent. 

Incidentally one may note that the statistical 
equipartition of energy between the ‘momentoids* 
of the molecules, even when they do not represent 
momenta, was settled long ago in general discussion 
between Rayleigh, Bryan and Boltzrnamx. 

Holy wood. Co, Down. Joskph Larktor. 

April 5. 


Terminology of Relative Growth 

The quantitative study of relative growth and the 
proportion of parts has in recent years made con- 
sifierable progress, and is now beginning to find wide¬ 
spread application in such diverse fields as systematios, 
embryology, genetics and palaeontology, as well as 
in growth-studies proper. Unfortimately. seriotxs 
diversities of terminology and notation have spruj^ 
uph . We therefore wish to propose the followilf^ 
agreed terminology to avoid confusion. 

(1) The terms and heterogony* should 

l>e dropj)ed, Dyaharmmy was first used to denote 
the exag^ratod proportions of certain oigans, and 
a suggestion of abnormality remains attached to it. 
Tleterogony has been widely used to denote a certain 
tyqxe of rejxroductivo oyclo*-^®*^^, so that its employ¬ 
ment in a new sense m not desirable. Accordingly, 
to denote growth of a part at a different rate from 
that of body as a whole or of a standard, we 
pi'opos© the term allometry^ with Isometry for the 
special case where the growth-rate of the part is 
identical with that of the standard or whole. AUo- 
metry haa the advantage of recalling the allometrons 
of Osborn^*, those gradual changes in proportion 
observed in ©volution, which according to the worik 
of Hewich” and Robb** do proceed according to our 
fundamental law of allomotrio growth. The term 
has the further advantage that it con be appli^ 
equally leptiinately to phenomena of growth 
{dyaharmonie de croissatuie) or to those of nropor- 
tionato six© (dysharmonie de taiUe) os in hommeta* 
bolous inaocts, Positive and negative aUometfy 
reepeotiVely growth^raiee of the part idxive dr below 
thi^ of the jttandard. 


‘Toret»r p«ifl (cfjfcjWona removed) in Mterllc Hiltner’^ solution with fCA(NO,),; 
inititti yH 6-6. Time of growth 20 days. 


Normal planla 
(ootytedouB not 
removed : as¬ 
corbic acid not 
added) 


Avemgtir IcrjAih of 
two plants, in cm. 

Uiy wi 
two plants 

Ight of 
. lu graiiui 

Vitamin C in two 
plants, total (ml. of 
Ind. solution) 

Treat wl 

Controls 

Treated 

Controls 

Treated 

(Controls 


36 

0*43] 

0-070 

22-8 

2 7 

«rt 

8U 

0>306 

0-063 

12*5 

2-0 

75 

30 

0'461 

0*076 

22-6 

2-8 

82 

22 

U-405 

0-044 

17-6 

1-5 


86 

— 

1 *850 

.... 

48*0 

— 

02 

- 

i-7tm 

- 

44*0 
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In emtm of allomotty tihe part showH an 
absolute inorease of site wiiAi titno or with IncroaBe 
of aico of the standard. For cases whore, instead of 
this, a decrease of absolute siee occurs, fbr example, 
in abdominal limbs of crabs at and shortly after 
metatnoTphosis, we propose the new term enantiometry 
(equivalent to negative grwih), 

(8) The elemenktry law relative groiMh or low of Mini' 
pU aUomefry can be expre4WN»d by a formula of the typf^ 
- y — baft (for notation see later), 

where y is the part, pr the stcmdard or whole, and b 
and a are constants. When a > 1, we have positive 
allomotry ; when a < I, negative allometry ; when 
« «* 1, isometry. 

(4) The biologically important term in this formula 
is the exponent a. For tliis we propose the tf?rm 
equilibrium co7iatant (in place of growth«coeflacient, 
partition-ooi^fhciimt, congtatite de dysharmonie, etc.). 
This general term covers both growth and hnal pro¬ 
portions. To distinguish the two whore necessary, 
as, for examjile, in regard to deer antlers, we may 
use growth'COfiatant (or cuitual equilibrium constant) 
as opposed to limit/ing equilibrium constant. Growth- 
ratio may also be properl.^^ used as equivalent of 
gniwth-constant in certain circumstances. 

(6) The constant b merely representfi the vaha* of y 
when X 1. However, eiruu? its value affects the initial 
Bize of an organ, we may call it the initial growHi index. 

(0) Tile terms growth-gradient and grtrwth-centre^ 
remain. 

(7) Notation. In the fonnula of simple allometry, 

Teissier* has einplo 3 ^Bd the notation y to*, Huxley‘ 
y ssa bx^i Nomura* a to, and WVyraouth nn<l 
Mookay* p — aw^. It will be socti that different 
symbols are confusingly ajiplied to the same term. 
We therefore projiose that the recognised notation 
should be y — As is customary, x and y are 

used for the variables, y lieing the dependent variable. 
For the essential equilibrium constant, a is used, 
since Greek letters stand out against Latin, k is 
dropjied since it has boon widely used in two entirely 
distinct senses. For the initial index, the non¬ 
committal b is chosen. 

‘We hope that other workers in this field will 
fit to adopt these suggestions. 

J. 8. Huxley. 

Zoological Society, London. 

G. Tetssikr. 

Station Biologiq\ie do Roscoff. 


* S. 8. "Probleira of UcUtlvo Growth*’. Methuen, I^)ftdou 

(1082). 

• Q. TeJBBler, 1934. *myBh*rmo«lrti et dlftcontlniiltifs duns U Orols- 

AH. Set. it /ndffMr,, No. 95. (RxpOH^ d6 Blonietrie, 1) (1934). 
BcrmAim, PaUa, 

< H. Nomura. “An AppUcftUon of a-W/* In expiwjuina the Growth 
Eektlon In Mollutwan Shelte’*. 8H. Itep. ToA^iibu Imp. Un(r. (4). 2, 
83 f- 


* K. W. Wftymouth and U. C. 0. Mackay, “Kriattvt? Growth tn thf» 

Pwclhc Crab, Cmm Vrae. Hoc. Step. Biol. Med.^ZX, 

118 (1934), 

* W. J. (hroxlbr and JL V, Encmatm, “On tlws mdaUon botwwm 

LlUor-BlKe, Birth-Welidit, and Bata of Growth In J. (im. 

lb. 249 (1985). 

* St, ibuiu “dulraocroeolmento poRtombrfonalf del Lo/i^o pwiffora . 

0. ..oU., Pari. (19*4). 

* A. iWrd, “Le oondltlommiuent phyalologlouo den ^o*ro<?ter<i8 
aexuak ieoondUdr«e chei lo» Otaijaux'*. BuU. BioL Ft. et Bdo., «, 1 

JB. Lauokart, 1870. “Die UenaohUchenParadien” (Bd. 2), ].<idpsdg 

*• J;* Sttitaenheimer, “Genohledht tmd Geeohieohtw”. J^a (J921). , 
“ A. WeA^nann, *‘Beltr. rti. NaturgeMhlohte der Daphooldon , 
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Structure of the Formate Ion 


In two recent letters to Nature, B. C. R&y^** and 

P. B. Sarkar* proposed a structure j^i 

for the formate ion in solution, while retaining the 
normal stnictim^ for the acid, its esters and the 
formate ion in the crystal; they suppose that on 
solution the formate ion undergoes thc^ pro to tropic 

chango . 


Such a prototropic change is usually pictured as 
an mtonnolecular proct^ss, and if the hyqiothesis of 
Sarkar and RAy is true it would bo expected that the 
hydrogen of the formate ion would exchange very 
rapidly with deuterium in heavy water. The experi¬ 
ments of Wynne'Jones*, Miinzberg* and ourselves 
(unpublished) all go to show that the exchange 
process between formate ion and heavy water is 
extremely slow. We have found, for example, that 
8 por cent exchange took place in 8 days at 100^ 
with poteu).sium formate in neutral solution, the 
exchange being accelerated by the presence of alkali. 
MiinzlH>rg was unable to detect any exchange in 
neutral solution after 300 hours nt 50^' C. It would 
seem, therefore, either that the prototropio change 
must bc^ exclusively intra-rnolecular, which we regard 
as very unlikely, or that the postuIaUH.! prototropy 
does not take place. 

A second argument against the hypothesis of 
Sarkar and R4y, which is independent of the me¬ 
chanism of the prototropio })iYic<‘8s, is to bo found 
in the fact that an ion of the structure projKised 
would be (expected to have an appreciable acid 
dissociation constant. Inasmuch as the hydroxyl 
group of phenol and even those of tlie 

sugars exchange (piite rapidly in heavy water, the slow¬ 
ness of the exchange i>f the formate ion scorns to provide 
a second argument against tiio proposed structure of 
the formate ion. If the oonsidoratious We have put 
forwanl are valid, they constitute a further example 
of the application of dcuteripm to problems of 
molecular structure and mechanism. 


P, A. Smaix. 


J. H. Wolfenden, 
Physical (‘homistrj^ Laboratory, 

Balliol and Trinity Collegt^s, 

Oxford. 

March 20. 


• NATinuc, 128. 040 (1034). 

• NATmiB, 127. 495 (1030). 

• Chem. Riv., 17, 115 (193.5). 

« Z. phv». CAem., 21. B, IS (1035). 


Production of Electron Pairs 

In a rt'oent paper^ we discussed the creation of 
positive-negative electron pairs by a beam of y-raya 
traversing lead, with atomic number Z - 82. R<;\sult8 
have since betin obtained with Z ~ 60 and Z 06 
for y-rays of energy /iv 37«c*. It is of interest 
to compare thosti with the values given by Bethe 
and Heitler*, using the Born approximation. We give 
below the two seta of n^sults, together with the 
corresponding values of jB7+ — whore /j?+ and 
are the average energy of the positron and electron 
respectively, 


z . 

60 

68 

S2 

a X 10“ . 

017 

0-34 

0-97 

... 

.... 

o*ia 

0-22 

0-21 

0‘28 

0-84 

Q-33 
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The accurate vahiee have been calculated m 
deeoribed by Jaeger and Hulmc {loc. ci^.) using Dirac 
wave functioxis. The numerical work is tedious, and 
only the most important electronic transitions have 
been taken into account in oaloulating the absorption 
orosa-seotion per atom (o), which should bo correct 
to within 6 per cent. Screening has been noglootod, 
which is quite justifiable for low energies. It will 
be seen that a approaches the value given by the 
Bom approximation quite rapidly, the difference 
varying as Z*, The three values calculated lie on 
the curve 

o X 10** -- 0'95{Z/137)> + 2-54(^/137)*, 

the first term giving the Bom approximation. An 
empirical fonnula of this type could probably be 
used to fit results at higher energies. The moretise 
in /t'+ “ is roughly linear, as we should expect 
(see Betho and Heitler, loc. cit., p. 108). 

We may summarise by saying that the Bom 
approximation always gives results which are too 
low, but the error decreases rapidly with decreasing 
atomic number and increasing energy of the v^ay. 

J. C. Jaxobb. 

University of Tasmania, 

Hobart. 

* Jfteoer and Hulme, Proc. Jiov. Soc., A, US, 443 (1936). 

• PrtK. Roy. Soc., A, 146, 83 (1934). 


The D Region of the Ionosphere 

Dxjbing the li4St ten years, investigations based 
upon the mathematical theories of Ecoles and Larmor 
have given considerable information r^^garding the 
reflecting layers of the atmosphere. The most 
interesting discovery was that of Prof. E. V. Appleton, 
who showed that there is iwi upper refitjcting region 
in addition to the Kennelly-Hf^viside layer. 

From expt^riments which we have conducted 
during the last y^jar, we are led to believe that 
there is a third region at a height of 5-50 km. which 
strongly reflects radio waves. Such a layer has been 
postulated befoi^ as an absorption layer in the ozom; 
region, but its reflecting powers have not been 
empliosised. 

Our apparatus consists of a sending station which 
gives out sixty puls(-s per second, each pulse luting 
ten microseconds. The signal is received upon a 
rotatable loop or a standard antexma located two 
hundred metres from the sending station. After 
passing through a special receiver having a wide band 
pass and short lag characteristics, the signal is 
observed visually upon a cathode ray oscilloscope. 
The rapid sweep of the oscilloscope separates the 
refiocted and the ground rays. 

From the many observations which have been 
made, the following important conclusions may be 
drawn : 

(1) The lower part of the D region is well within 
the normal winds of the troposphere. It occasionally 
rises to a height of 50 km. in low-pressure areas and 
drops to 6 km, in high-pressure areas. It is the rise 
and fall of this region which causes the change in 
signal strength of nearby broadcasting stations such 
as KDKA (150 km. north of Morgantown). 

(2) Generally there are reflections from two parts 
of the region at virtual heights of 5-30 km. and 
40-55 km. During periods of low barometer these 
two reflections may combine. 
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(3) At Uxnes the region is erratic. I^e polariaa- 
tion and intensity change with great rapidity. This 
is especially true near the hours of sunrise and sunsci. 

(4) The E and F layers (Kennelly^Heaviside and 
Appleton layers) are fielded by the lower region. 
When the intensity of the D reflections increases, that 
of the two other layers deoreases* 

(5) The two waves employed were 1,614 ko. and 
3,492*5 ko. The penetration and variations are 
greater on the higher frequency, 

(6) Periodic fading has been observed on stations 
within 150 km. due to the change in the interference 
pattern when the D region is either rising or falling. 

Messrs. N. I. Hall and L. B, HiU oollal^rated with 
us in making those measurements. 

R. C, COLWKliL. 

A. W. FanGNP. 

Department of Physics, 

West Virginia University, 

Morgantown. 


Origin of the Term 'Solute* 

In 1894, at the instigation of Sir Henry A. Miers, 
my teacher in crystallography at the Central 
Technical College, London, I prepared a translation 
and enlargement of Fock's '*£inleitung in die 
chemisoho Krystallographie" which was piiblished 
by the Clarendon Press under the title of *‘An 
Introduction to Chemical Crystallography** in 1896. 

The late Prof. N. Story-M^kelyiie, who then held 
the chair of mineralogy in the University of Oxford, 
kindly wrote a preface, dated Nov. 18, 1894, to this 
little work. In this preface occurs the phrase *'whfit 
for lock of a much-needed term I may coll the 
aolute (namely the substance or substances^iSlJs • 
solved)**. The word solute is itolioised in the origiiiail. 

Crystallographers have always been facile inventors 
of new wo^8, and to Story-Maskelyne, a master of 
the art, must be ascribed the parentage of the term 
referred to in Natubie of April 26 (p. 698). 

W. J. Pope. 

The Chemical Laboratory, 

Ccunbridge. 

The ‘Tntroduotion to Chemical Crystallo^aphy**, 
to which Sir William Pope refers, wew reviewed in 
Natubb of August 1, 1895 (52, 315), and in the notice 
the word 'solute* occurs italicii^ as here shown: "the 
conditions of equilibrium in a solution containing 
varioiiB $olAitM (to employ a convenient word sug¬ 
gested by Prof. Maskelyne in his preface as a term 
for the substances dissolved)*'. Thou^ the ptofaccf 
was dated November 18, 1894, the b<^k containing 
it was not published until 1895* Before this date, 
Prof. F. G. Donnan had proposed the use of the word 
'solute* in a letter from Leipzig published in Natobib 
of December 27, 1894. The letter is so short that we 
reproduce it in full. "Corresponding to the words 
'solvent* and solution, some word is very badly 
wanted to express 'the dissolved substance*. The 
analogous word is evidently ‘solute*, and it is as 
short and euphonious as the others. May 1 inquire 
why it is not in general use ? Surely someone must 
have proposed it.** 

To Prof. Donnan, therefore, appears to belong th^ 
credit of first publication of the suggested use of 
the word 'solute* in the sense in which it hm since 
been employed. 
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Chromosomt Cycle of AMcarii m^<docBphala 
FAtKXBE^ and Solurader* have rocontly suggested 
that iha long ohromosomes of the germ-line cells in 
megcifooephala are peculiar in having a large 
number of spindle attachments instead of only one 
as hitherto assumed. Some time ago, 1 carrlcxl out 
an experiment to test this hyx>otho8is. Uteri of adult 
femides (var. biixdens) were irradiated with a CooUdgo 
tube (65 kv., 5 ma., 30 om. distance, unsorooued 
radiation for 6 minutes). They were then kept for 
5^ days at 38® C. and fixed in Carnoy. In several 
eases the long chromosomt^s of the first cleavage 
division wore fragmented as a result of the irradiation. 
Fig. 1 shows a cell in which one of the four chromo¬ 
somes has been broken in two places, leaving three 
fragments which are all aUachefi to the spi^idle. 



DlAAKAKS or OSEOXOSOlfB OTOUl or AtcariM mmloeifpfiala. 

1. HoUpbue oUte of flnt clMvaee dtvUlou la inateTl&I Imdlstod 
with 

2. Hotopbaoe pUto of flzit oloavage division. The stippled part 
repreBeota the spnuUo-aiea. 

S, Anaphase of first olsavage division. 

«. Spennatogonlal anaphase. 

It saeme that the spindle attachments arc confined 
to about the middle third of the length of the chromo¬ 
somes. As a result, this region usually forms a char¬ 
acteristic zig-a&ag inside the spindle region at meta- 
phase (Fig, 2). At anaphase the chromosomes do 
not form V*fl, but have the shape shown in Fig. 3. 

The existence of multiple spindle attachments does 
not explain why the chromosomes in the ancestral 
oeUs of the somatic tissues fragment at the second to 
the fifth cleavage divisions, but it does explain why, 
when tills fragmentation takes plaoe, each piece has 
its own spindle attachment. Probably the chib- 
idiaped end portions of the ohromoeomea (genetically 
inert so far as the soma is oonoemed 7) are left without 
^indle aHaohments at the time of fragmentation; 
thbil* d^gf^ration in the cytoplasm is possibly a 
resbli Of ikk. 


There can be no doubt tliat the multiple spindle 
attachments are functional throughout the germ-line 
cycle (and not merely at the cleavage divisions). 
They are very obvious during sfiennatogenesia (S’ig. 4), 
although the chromosomes have a totally different 
shape then. 

It is interesting that in spite of the multiple spmdle 
attachments, the chromosomes of Ascaris megalo- 
cephala do not fragment during spermatogenesis or 
oogenesis; probably the spindle attachments are bo 
close together that all those in one chromatid are 
tnechaiiically compelled to go to the same polo at 
anaphase. 

The existence of mtiltiplo spindle attachments in 
Ascarie naturally suggests that the spindle attach¬ 
ments of some other organisms may also bo com¬ 
pound, although so close together that they behave 
as a unit at division. If this were so, it might explain 
some oases of the evolution of chromosome numbers 
which are otherwise very difficult to understand. 

M. J. D. White. 

University College, 

London. 

' T. 8. Painter, ‘‘ChFOmosemo Fusion and Speclatlon lu Dro$ophilit*\ 
90, S27 (103fi). 

*K. Schnder, ‘'Kotas on tito Betmviour of Lons Chromosomes*'. 
CyCohnKa, 6, m (1035). 


Control of the Enzymic Action of Lipase 

A SUBSTANCE has been isolated from the castor 
<»ii seed, which controls the reveraible action of lipase. 
I'ha reduiwiid form of this substance, which seems to 
be the predominating one in seeds, acts m an activator 
of the hydrolysis of fat by the Ricimia lipase and as 
an inhibitor of the synthesis of fat from glycerol and 
oleic acid. The oxidised form, which is easily obtain¬ 
able from the reduced form by autoxidation in air, 
acts as an activator for the synthesis and as an 
inhibitor for the hydrolysis. The intermediary form 
is indifferent for both synthetic and hydrolytic 
pro(J6B8e8. 

The substance is a colourless rhombic plate crystal. 
The molting point 130° C.; [a]J* = — 77°. It is 
solublo in alcohol, methanol, glycerol, ether, aeetone, 
benzene, chloroform, but not in petroleum ether. 
The solution in alcohol shows blue-violet fluorescence 
and two selective absorption bands with maxima 
at 314m(jL and 285 mpt. 

The sterol reaction of Liehermann-Burchardt, the 
Cuboni reaction for oostrogenio hormone, and the 
vanilin-phosphoric acid reaction for bile acid ore 
positive, but the Halkowski reaction for sterol and 
Gregory roaotion for bile acid are negative. 

Details will be published later in the Japanese 
Journal of Biochemistry, 

Ryoji Itoh. 

Institute of Medical Chemistry, 

Kyushu Imperial University, 

Fukuoka. 


Sulphur-containing Pigments of Plant Origin 
With the view of throwing light on the nature of 
the transient blue pigment, cyanohermidin, formed on 
exposing to the air arx aniBrobioally prepared extract of 
Mercurialia perennial wo have recently undertaken the 
investigation of the mom stable blue csompound formed 
on drying the emotively growing shoots of this plant 
collected during the early spring. We Iwve found 
that this compound changes spontaneoiisly on keep¬ 
ing, or more rapidly on heating its aqueous solutionSr 
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into a rod product from which wo have been able 
to oeparato a fiterioo of pigments, by a oombinatiem 
of chemical and physical methods. These pigments 
are glycosides which contain, in addition to carbon 
and hydrogen, both nitrogen and sulphur. The 
oceurrenoo of the latter element in a pigment of 
vegetable origin has, so far as we are aware, not 
be^ reoorde?d before, and wo think this observation 
of sufficient interest to warrant its publication in this 
form, reserving the detaileil description of these new 
aubstanoos for a future occasion. 

P. Haas. 

T. G. Hill. 

Bakbaba Russbll-Wells. 

Botanical Department, 

University College, 

London. 

March 31. 

^ Haas uiKl Bill, Bwhsm. J., 19. 2S6 (1925). 


A Specific Reaction for the Qualitative and Quantitative 
Determination of Ascorbic Acid in Serum 
On the findings in some yet unpublished studies 
on t}»e reJ iicing ixiwer of ascorbic acid in phosphate- 
chloride mixtures, we have developed a specific 
method for demonstrating ascorbic acid in very weak 
concentrations. If a little ascorbic acid is added to 
a solution of methylene blue and the solution is 
exposed to strong light, the colour will disappear 


Bay 0. 1006 

cofh(pU>t4ekly witliin 90 « 60 <mds. Thi« daeoiourtBation 
is promoted by low atid the preaenpe of sodium 
chloride. Examination for serum ascorbio acid is 
therefore made with a stock solution consisting of 
KHtPO* 0 gm., NaC’l 2 gm„ o. 0*004 per cent 
methylene blue solution in 100 ml. 0*1 ml. of this 
solution is added to 0*9 ml. serum. 

The mixture is exposed to the light of a 100-watt 
Nitra lamp, at a distance of 1 cm., for 30 seconds, 
and the intensity of the colour is compared to that 
of a control. Fading of the intensity of colour is 
distinct even with 0*1 mgm. jw cent. The colour 
change is reversible in the dark. 

This reaction to light is not produced by glutamine, 
ergotionine, creatine, creatinine, iirea, adenine, guan¬ 
ine, hypoxanthine, xanthine, uric acid, cystine, 
phenol,, hfiemoglobin ; nor does any of these sub¬ 
stances inhibit the reaction with ascorbic acid. 
A negative sonun reaction btwame strongly positive 
4 hours after the experimenter ha<i taken 500 mgm. 
ascorbic acid by mouth, 

T)ie method may be employed for the (juantitative 
estimation of ascorbic ociri, through ostabiishment 
of the titre by means of dilutions ; and apparently 
also, in modified form, for detennination of the 
amiorbic acid content of milk and urine. 

Hblob Lund. 

Herbebt Lieok. 

Institute of Hygiene, 

University of Coi>enhagen. 

April 11. 


Points from Foregoing Letters 


When watcir moving with low uniform velocity 
encounter an obstacle, a ‘capillary’ wave appears, 
looking like a very fine thn^ad or hair floating on the 
surface. W. Hclimidt submits photographs showing 
this phenomenon wlum a gentle breeze is blowing over 
a lake or when a slow moving stream discharges into 
it. He points out that only a very thin surface layer 
is involved, anti that this region of retarded motion 
shows mechanical propt>rties analogous to those of 
an oil patch. 

A drawing of the shapt? and position of the 
Qegemch-ein (faint luminoaconce of the sky soon 
opposite the dirtx^tion of tlie sun) observed at sea, off 
the coast of Portugal, is given by Dr. Vaugtuui 
Coniish. Allowing for distt)rtion due to uneven 
brightness of the surrounding sky, the luminosity of 
the Gtagenechinn npjvears tt) be symmetrically disposed. 

Photograms eomjiaring the intensity of light in the 
auroral spectrum at night with that under the 
influence of tht> sun are submitted by Pmf. L. 
Vegard and E. Tonsberg. They find in daytime an 
enhancement of certain bonds, the red lino 6300 A. 
being four five times stronger relative to tho green 
line. This, tlic' authors consider, is probably duo to 
the influerute of tlie ozone produced by the sun’s 
rays. 

Experiments with f>ea seedlings, carried out by 
Miss S. V. Hausen to prove the growth-promoting 
properties of vitamin G, are reported by Prof. A. I. 
Virtanori. By removing the cotyledons at a suitable 
stage, the seedlings are deprived of 9(1 cerit of 
their vitamin and die or remain dwarfed. The 
addition of vitamin C enables them to develop and 
even to prodxio© nonnal blossoms. 


Prof. J. R. Huxley and Dr. O, Teissier suggest tho 
term allormtry to denote growth of a port at a different 
rate from that of tho body as a whole, and isometry 
when the growth-rate is the same. They further 
discuss the moaning of several other terms, and 
suggest a uniform notation for the factors involved in 
the elementary law of relative growth. 

The aljsorption cross-sections of y-rays (to produce 
negative and positive ole<)tron-pairs) per atom of tin 
(atomic number Z ^ 50), terbium (Z ^ 06) and 
zinc (Z ™ 82) have boon determined by J. C. Jaeger. 
Ho finds that, by comparison, the Bom approxima¬ 
tion gives results which an^ too low, but the error 
decreases rapidly with dooroasing atomic number and 
increasing energy of the y-rays. 

Prof. R. C. Colwell and A. W. Friend state that, 
with a short radio puke and a rapid swoep on the 
receiving oscilloscope, it is possible to resolve the 
‘ground* wave into two or three i>arts, one or two 
of which ore waves reflected from a low-lying region 
in the ionosphere. Tliese layers are about 20 km. 
and 45 km. above tho ground on the average, and 
are strongly reflecting for waves in the broadcast 
band. The lower one rises and falls with ehangea 
in the barometric pre^ure. 

On irradiatingwith X-rays the uteri of horse round¬ 
worms. M. J. D. White finds that long chromosomes 
of tho first cleavage division have broken up into 
throe fragments, still attached to the spindle (a 
fibrous structure which plays an important part in 
nuclear division). He gives diagrams of ohromosoma 
arrangements during stages of nuclear division to 
support this indication of multiple attachment of 
chroinoRomes to the spindle. 
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Research Items 


Oypsy Dancers in the Pyrenees 

Miss VI0I4CT AliFORp, who has given twelve years 
to study of the folk-lore and customs of the PyrenoOH^ 
has recently described some of the material relating 
to gypsio^H which she hew ooHeoted during that time 
(J. &^psy--Lorc Soc.^ Sor. 3, 15, 2). For the most 
part, it belongs to the two ends of the range. Althotigh 
the centi'al Pyrenees does not lack g>T>»ies, the only 
encounter with them there was in tlie valley of the 
Lez, Ari^ge. In (Catalonia, on the Spanish side of the 
border, two dances liold first plais), the first belonging 
to the Valli^ district, the second to the Pened^M 
district, south of Barcelona. The Valli^s Bal de ks 
Qitunea appears only at carnival time, when teams 
visit outlying farms, <lance on the thrcaliing floor 
and afterwards coUoct mmsages and wine for a festal 
supper. Tradiiifiiially they steal cabliages from the 
gardens where they dance. In the daiuxt of the 
Pencfl*^ district one of the dancers carries a maypole 
hik'd with riblKins which tUo dancers hold in one 
hand, while carrymg a castanei in the other. The 
fool carries a thong to lash the dancers and the crowd. 
In the Basque country the gypaioa are regarded with 
abhorrence, and this is brought out in tVie role 
assigned to tlie despised outsiders, including ‘Bo¬ 
hemians', in the M(is(pAJeradfs, The gypsies art^ led 
by a Gypsy Cliief and brandisli wooden swords and 
play wild pranks. A gypsy woman once figured also 
among ‘les beaux', the superior troop in the 
MaiquemdeSf probably as a man-woman fertility 
figure. In Basse-Navarre and Labourd Basque 
carnival dancers is^rfomi under the nam<' Kaakaroiak^ 
the regional form applied to gypsies. They perform 
stick dances in carnival time. At the top of the 
Nive valley the best dancers become VoUint^. At 
Ispoure, a traditional colony of gypsies who arrival 
in the train of the Moriscos and Jews exiled from 
Spain in 1670-1614 are dancers ])ar excellence and 
have risen to the rank of ‘volants*. 

Ojibwa Puberty Customs and Beliefs 

In the course of a study of the religious and social 
life of the Ojibwa Indians of Parry Island, Ottawa, 
part of which is now a reserve, Mr. Diamond Jeiuu?s« 
describes a uutnber of practices and beliefs relating 
to pubescent girls (National Museum of Canada, 
Bull. 78, Anthrop. Heries 17). The Parry Island 
Ojibwa, who numlx'r about two hundn^d and fifty, 
though about one hundred consider themselves 
Fotawatomi, are descendants of bands who migrated 
to Canada more thim a hundred years ago from 
Michigan, They now form a single band, electing 
their chief annually, though formerly ho held that 
position for life, and other things being equal, the 
position was horoditary. The whole life of the peoples 
was strongly afifocted by their relation to Natiire and 
the tgaderlying spiritual world. A large number of 
taboos had to be observed ; and dreams held an 
important place in the beliefs an<i behaviour of 
members of the tribe. The traditional behaviour of 
a girl at puberty must follow that of the first Indian 
meiden to attain adolesoenoe, who was wanio^l and 
tiklght by ‘Grandmother Moon*. Unless a girl listens 
to 'Grandmother Moon' when she whistles to her in 


a dream, she may never reach old age. The first 
period of seclusion lasts ten (formerly twenty) days, 
though later periods lost for four days only. In 
harvest tirrw^ the girl must iH^rnain in her special 
wigwam (nowadays a separate room in the house), 
until the close of harvest. No man or child younger 
than herself must approach her. Fresh food of all 
kinds were forbidden and other taboos ha<i to be 
observed. She was in grave danger. Yet this mys¬ 
terious power was not always harmful. It might be 
diverted to cure a middle-aged man suffering from 
an apparently incurable weakness, if he lay on his 
face in her room, so that he could not see her, and 
she walked slowly up and down his spine. Her power 
ponetrattnl his frame, heakxl liis mal^y, and enabled 
him to rise to his feet with all the vigour of a young 
man. Girls who hod visions during their periods of 
seelusion sometimes attained great influencts in the 
btuids, and taking part in warfare, led tiie tribe 1;0 
victory. 

Indians in Canada 

The Indian population of ('anaria numbesred 
112,510 in 1034, according to the Annual Report of 
the Department of“ Indian Affairs for the year ending 
March 31, 1035 (Ottawa, 1035). There was no largo 
epidemic, and it is noted tliat tubemulosiH is not 
increasing, *w is often said, but mutually, though 
slowljs docn'asing, except among those Indians who 
live in the far north and the remoter parts of British 
Columbia. Education is increasing, with more sohoola 
and better attendance. In Quebec and Ontario the 
Indians are largely engaged in farming; farther 
west and north, farming and stock raising are less 
important than hunting, trtt}>ping and fishing, but 
in most provinciw the Indians turn tlieir hands to 
various forms of livelihood, including steel making 
among the dwellers in the Caughnawaga reserve near 
Montreal. Timber c.utting on the reserves is im]iort- 
ant.. Indian farming oiKTations kmd to decrease 
and the yields per acre are low. 

Ascidiam of Mutau Bay 

Dr. Asajiro Ora in Jiis report on these ascidiana 
(Biological Surx'^ey of Mutsu Bay, 28. Ascidita 
Simplices. Sei. Rep. Tdhohu Imp. f/niv., fourth 
series (Biology), H(mdai. Japan, 10, No. 3, 1935) 
describes u large collection obtained by the Survey 
in 1926 and 1927, consisting of nineteen species 
belonging to nine genera, niru' of the sj>ecit's and one 
genus being new. With this collection is incorporated 
another lot collected by I'rof. Takatsuki in the same 
region, containing further s|>tHuas not prt'vioualy 
reprt>sented. Finally, a s|>ecimeiJ of Gifnthia micJimU 
aeni was included which hod not previously been 
recorded. The epwios are dividetl into three groups 
—those characU^rwti<: of northern Jai>an, those 
whose area of distribution covers entire Japan, and 
cosmopolitan species. The greater port of the Mutau 
Bay forms are limited to northern Japan and to that 
pai’t of the Japanese coast lying north to Sesfidoi on 
the Faoific and Akita on the Japan side, the most 
oonapiouous being UynlAiw roretsi and Ohdyomtm 
aihoivk. The much stnaller Siyela pla$a, disk-shaped 
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and attached to the BhoU of Pecten, is ako vesy 
oharaoteristio. Cordla japonica, var. cwawwm, n.var., 
grows to a large size and differs very much from the 
type originally described by Herdman^ which is 
small and covered with mud, the variety having a 
luxuriant growth of dendritic processes, transparent 
test and bright red internal body showing through. 

Economic Fishery 

Foe stocks of fish, no loss than for crops of hay, 
there is an optimum age at which they can be 
harvested with greatest profit. It has been suggested 
that the North Bea might be fished more economically 
with less effort; that the intensity of fishing might 
be reduced, and yet, when a new equilibrium has 
been attained, the yield of the fishery thereby con- 
siderably increased. The inort>a«e in size of the fish 
would more than compensate for the smaller numbt^r 
caught. Michael Graliam, making special use of his 
investigations on the cod, contribute a n<^w theoretical 
formulation of this question {J. ()on3. IntemaiioTial 
pour VExploration de la Met, 10, No. 3, 264-274). 
Conclusions are reaciuHl which establish the validity 
of the view stated above. After attention has been 
directed to certain evidence provided directly by 
fishery statistics, two independent lines of reasoning 
are fallowed up. The first involves direct calculation 
of the yield from a formula relating the rate of 
capture with rates of recruitment, growth and natural 
mortality. It emerges that if fishing could be reduced 
to raise the average age of the s^>ck one year, the 
new yield will rise to a level higher tlian at present 
for any permissible valuation of the natural mortality 
rate. The conolusion holds good for cod, haddock 
and plaice, which together comprise more than 60 per 
cent of the North Sea trawl catch. Secondly, oon- 
sideration is taken of the effect of the War-period 
on landings from the North Sea. Estimates are 
made from which it is possible to construct a curve 
representing the hypothetical natural growth-rate of 
the stock. Taking this curve as a basis, values are 
obtained of the yearly increase in total weight for 
different stag^ss in growth of the stock. The effect 
can then bo seen of regxilating fishing effort so that 
the average ago rises fr<jm the present 2J years to 
about 3J. It is concluded that a saving of about 
16 per cent in fisliing effort will result in a few 
years in a gain of 13 per cent in the weight of 
the catch. This contribution to the theory of 
handling fish stocks and the applictatkm to present 
problems is certainly noteworthy. It is a sign that 
accumulation of the data of fishery research is 
beginning to provide us with material of sufficient 
variety and adequacy to allow of significant theoretical 
dethictioiiH, 

Partial Sterilisation and Seedling Growth 

Thjc practice of partial sterilisation by moans of 
steam heat is at present used to a considerable extent 
for the eontrol of many harmful fungi, and for the 
eradication of soil insects and weed see^ from potting 
compost. It has been, for some time, part of the 
routine of the John Innes Horticultural Institution 
at Merton, London, but as certain disadvantages 
were also attached to its use, Messrs. W. J. C. 
Lawrence and J. Newell have carried out an extensive 
investigation into the process (iScientiJic HorUouUure, 
4, 166-177, 1936, from the Editor, B.E. Agiio. Coll., 
Wye, Kent, 3s. 6d. net). They have established the 
facta that no lime in any form must be added to a 


U R E May 9. 1998 

soil be fore steriHsm^; tliat the ingredieiits of a ootn- 
post a^ould be sterSiaed separately; that fertilisers 
must be added after sterilisation ; and that additional 
phosphate must be given in order to balance the 
natural deficiency of compost, and also to improve 
the soil conditions, changed by the sterilisation. The 
practices of horticulture become more scientific with 
the advance of time, and the paper under review 
opens a new field for more detailed research. 

New Fungus Diseases of Wheat 

A SHORT paper by Miss Mary D. Clynne [Trans. 
Brit. MycoL Soe., 20, Pt. 2, 120-122, January 1936) 
announces the record of three species of fungi para¬ 
sitic upon the wheat crop in England. Ceroosporella 
herpotrichoides, Fron, has been noted as a cause of 
foot rot disease in France, the United States, Oormony, 
Holland and Denmark, It appeared at the Rotham • 
sted Experimental Station last year. Oibellina 
cerealis. Pass, has been previously recorded in Italy 
and Oregon, U.8.A., whore it causes ‘white straw 
disease'. Opkiobolus herpotrichus (B'r.), Booc. has boon 
found upon wild grasses in Araorioa and England, 
but has not previously been recorded upon cereals. 

Climate of the St. Lawrence 

Thh first of a now seritjs of memoirs, Caruidian 
Meteorological Jlfemotr^, 1, No. 1, deals with the 
climate of the Gulf of St. Lawronot^ and the sur¬ 
rounding regions in Canada and Newfoundland, as it 
affects aviation. It is by W. E. Knowles Middleton. 
The region dealt with is of especial meteorological 
interest for the Britisli Isles apart ftrom aviation, as 
it is very commonly on the track of wind currents 
of polar origin that roach Great Britain from some 
westerly point, having been originally strong winds 
or gales from the north or north-west, frequent 
evidence for which is t-o be foimd in the part of this 
memoir that deals with wind statistics. It is also of 
more general interest as a region of astonishing 
contrasts, and contains a variety of different climates. 
Maritime infiuences are less apparent than might be 
expieotctl. The cold Labrador current in passing 
down the east coast of Newfoundland causes frequent 
coastal fog in smnmer, and the Gulf Stream is 
regarded as an aid to fog formation along the Atlantic 
coast of Nova Scotia and in the Buy of Fundy, but 
the general west to oast atmospheric drift and the 
presence of the large land mass of North America to 
the west cause the Continental effect to be in the 
ascendant. The maritime infiuence diminishes very 
rapidly with distauice iVom the coast, a fact which 
m^es it very difficult to form an ides of the climate 
of any particular place except by an examination of 
instrumental records covering a number of years. In 
the cose of fog, for example, an item of especial 
importance for aviation, there is a quick change in 
the annual distribution of fog frequancy on leaving 
the coast, where there is a very pronouno^ maximum 
in the summer, for the interior is subject to radiation 
fogs duo to nocturnal cooling xindei* a clear sky and 
having their maximum in the winter. Among the 
many points that are of outstanding interest, two 
deserve notice ; first, the siiallowness of most of the 
infrequent easterly winds, which arc rapidly replaced 
by westerlies at higher levels, and the huge annual 
range of temperature, which is as great as 146’ F. 
Doucet, and is of respectable size even in the most 
easterly and maritime places, for example, 67’ F. at 
Sable IsloiLd. . 
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Upp«r Winds in India 

A frcATiBTiCAXi GompilAtkm of value for aviation on 
the ttir wjut© from England to Australia is No. 06 of 
Vol. 0 of "Scientific Notes of the India Moteort)logical 
Departmtmt", The author^ whoso name is not gi\'en, 
do<^ not diacuss in detail tho ninety pages of tabular 
matter that constitute tho bulk of this paper, which 
is entitled “Normal Monthly Penientage Krequoncios 
of Upper Winds at 4, 6^ 8 and 10 kilometres abov^o 
sea-level obtained from Pilot-Balloon Ascents", but 
he includes in a short ibreword a reference to earlier 
notes dealing with tho some subject, wliieh indicates 
that this is the most comprehensive statistical survey 
of upper winds btstween Aden and Rangoon that has 
yot been made. The-figures are based on balloon 
ascents nuule in tho morning at 34 well-distributed 
stations up to the end of 1031, and tho volocitk\s art? 
grouped inttj six classes : less than 18, 18-36, 36 -54, 
54-90. 90-144 and over 144 kin./hr,, and according 
to tho wind direction. In many instances no observa¬ 
tions have yet Ih^ou obtained at 10 km. in individivtl 
months, this being particularly notictmbk? in Htimmer 
for those n?gions that have a long raiJiy season, but 
in many others this lovtd is very well explored ; for 
example, in January tljere an^ no fewer than 83 
observations for Bangalore, 47 for Agra and 45 ibi- 
Poona, while in July Lahore lias 69 and Agra 66 
observations. A discussion of tho figures will <ioubt- 
less be given in a paper on tho circulation of the 
atino8ph(?ro over India and neighliouring regions 
which, it in stated in the fon?word, will appear Bhox‘tly. 

Magnetic Screening of Apparatus 

pBOTEcmoN t)f apparatus from the effect of extern al 
magnetic influentjes how always been a difficult prob¬ 
lem for instrument designers. Tho over-incu'easmg 
progress in the applications okxitrioal energy, tht? 
groat s<msitivity of (iontrolling and measuring instru¬ 
ments, and the use of modern radio e(juipmcnt, make 
magnetic scretming highly desirable in many cases. In 
a paper in tho Nickel BtUletin published by thi? Monel 
Kioke) Company, of Thames House, London, W. F. 
Randall descrils^s now nickel-iron alloys which are 
most useful for this purpose. These? alloys have per- 
meabilitif^H thirty or forty times greater than the 
values previously obtained wdth soft iron. If a small 
compass needle bo placed in a hnumotar box a few 
inch^ away from a powerful magnet, no effect is dis¬ 
cernible. A good galvanomotor constnujt^d several 
yfiars before tho advent of ^mumetal’ had two 
aoroenixig shields weigliing 145 lb. and giving a shield¬ 
ing factor of 32 ; the weight of tho mumetal screen is 
T{ lb, and the shielding factor is 960, An exceptionally 
good muraotal screen gave a shielding factor of 4,506. 
NiokeLiron alloys have been aucoesafully employed 
to protect watches from magnetisation. These alloys 
take a high polish, and form a handsome casing. The 
older magnetic materials were unsuitable as polarised 
magnetisation was pioduoed which was detrimental 
to the working of the watch. Mains transformers in 
all-electric wireless sets are a fruitful source of stray 
flux. This trouble can be remedied by an effective 
magnetic screen either in the form of an enclosing box 
or, a little lass effectively, as a bafEe plate of metal 
between the transformer and the actual receiver. 

Organic Glasses 

UmOkn this title, G. T. Morgan, N. L. J. Megson 
aiwi 3B. L* Holmes (J. Boo. Qlaao Tock.^ 20, 19 ; 1936) 
give a gf&neral review of the constitution and 


properties of hard, transparent resins. These may bo 
divided into two groups, called condensation resins 
and polymerisfition resins. The oondensotion resins 
comprise (o) derivatives of formaldehyde with phenol 
for example, baltelite), with urea (for example, 
I>ollopa9), thiourea or toluencsulphonamide; and 
(5) derivatives of polyhydric alcohols and polybasio 
acids (the ‘glyptals’). Tho products f)f the phenol 
formaldehyde type, first developed industrially by 
Bakeland in 1908, are still productMi on much the 
larger scale. Goods made from thorn, which must 
be oast (as tho produ(;t ciinnot be moulded satis¬ 
factorily), are generally of tho cheap typo. The urea, 
thiourea or phenolic rosins are iivcroasuvgly used for 
domestic wan?. Tho *glyptal typo of colourless con¬ 
densation resins are dariv#?d from polyh^ilric alcohols 
and poly basic acids such os glycerol and phthalio 
aniiydi*ide. Itosiiis dorivcKl from polymerisation 
prooessas are among the earliest known, coumarone 
and indene derived from coal tar being well-known 
mat<i?rials employ^xl, yet the pr‘odu(!tion of gloss-clear 
products is only recent. Htyrene, also obtained from 
coal tar, has rooontly been polymorisod, Oennany and 
tho United States liaving boon pionooi'S in the com¬ 
mercial development, particularly in (ilectrical insula¬ 
tion. Otlier modem polyinerisaticm n^sins are de¬ 
rived from vinyl halides, ethers and esters, and more 
rectJntly from aoryl derivatives. Many of these 
products are glass-clear arid resilient, and can bo 
turned on a lathe. The article tjontains tables giving 
the properties of various products, and includes 
suggestions for future progress based on what is 
known on the mfjchanism of formation of tho prodiicta. 

Microscopic Differentiation of Glues in Plywood 

A METHOD of identifying casein and blood albumin 
ghiOH in plywood by mioroscopio examination is 
described in a note by B. J. Rendle and CJ. L, Franklin 
(J. iSV;c. Cham. Ind.^ 55. 105 -0 ; 1936). Casein and 
blood albumin art? two of tho adhesives most com¬ 
monly used in tho plywooil industry. They are 
characterised by a high water resistance, and this 
feature makes it possible for sample blocks of ply¬ 
wood tt) be Hoctioneti for microscopic examination 
without 8t?paration of tho plies. Under the micro¬ 
scope, casern gluo is seen to be nearly colourless with 
a fine granular structure. Under crossed nicols it is 
slightly anisotropic, producing a sparkling effect 
against a dark bofrkground. Blood albumin is dis¬ 
tinctly gret?n in thin sections, with an opaque glassy 
structure. Under cnisw^d nicols it shows complete 
extinction. A mixture of oosin and methyl blue is «ui 
effective stain for distiuguisliing between the two 
types of adhesive and for demonstrating the penetra¬ 
tion of the glut? into the pores of the wood. A con¬ 
venient method of application is to mix the two 
stains together in glycerine jelly, the latter serving 
as the medium for mounting the sections. A two 
per cent aqueous solution of methyl blue is mixed 
with a two i>t?r cent solution of t>osin in fifty per cent 
alcohol, in tho proportion of three to one. The mix(Kl 
solution vs then added to glycerine jolly, previously 
liquefied by immersion in a water bath, until it is 
about the colour of blue-black writing ink. Casein 
glue is stained a purpli^qvink colour, intermediate 
between ‘amaranth pink* and ‘pale amaranth pink’ 
in Ridgway’s “Colour Nomenclature, 1912”, and 
blood albumin a wine-rod or Vinaceous purple’ 
(Ridgway). The wood itself staiiiB pale mauve in 
contrast to the relatively deep colour of the glue layer. 
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The Kodachrome Process of i6 mm. Colour Cinematography 


introduction hiift recently been ^ulUou^c6d 
X by Mesfirw. Kodak, Ltd., of a new metborLof 
colour cinematography, which bringH the making of 
cinematograpli pictures in natural colours within the 
acope of any owner of a 16 mm. cine camera. The 
new process is marketed under the trade name 
‘‘Kodachrome’’. 

ProcoHsoH of colour cinematography may be based 
either on the additiv/' or tho subtracti\’e pi*inoiple. 
The foitner jirinciple involves tho addition of primary 



Pm. 1. SectkiU of Kodaclimmt?! tDin. y BOO. 


colours on tlie screen, or the juxtaposition of small 
elements of primary colour on the screen : and in 
the forms in whit’h the process has biwn exploited 
trorninoroially for amateur purposes, tliis juxta¬ 
position of colour elomonts has been obtained eithor 
by means of a cinema film the biwe of which inoor- 
porates a mimitf^ mosaic of colour rulings or of a 
film the base of wliiol) is formed with trvinube, moulded 
lenticulatious working in conjunction witli a filter 
of th roc-col Our strips mounted on tho camera lens. 
Whichever method be afJoptod, the lulditivo princiide 
is subject to two important objections. First, tho 
pattern of colour elements interferes with the resolu¬ 
tion of tho imago and may cosily, in fact, become 
obtrusive on the screm ; secondly, the white high¬ 
lights, being harmed by the addition of primary 
colours whicli thomselves represent less than one 
third of the original white light available for pro¬ 
jection, must fall seriously below the screen intensity 
attainable in black-and-white projection. 


In the COSO of the subtractive principle, of which 
Kodatdirome is the first commercial application in 
sub-standard cinematography, it is possible to avoid 
both of these x>ractioal shortcomings. In tho Koda- 
chroino imago there is no form of colour pattern 
whatever, the colour being j^resont as a dye deposit 
which is e\en Usss granular than a blaok-ond-white 
film image; tmd, since the white highlights are 
roim^sented on tho film by clear film areas as fref? 
from colour or density as tho highlights of a black- 
and-wlttto film, tho screen brilliance is exactly the 
same a.s in ordinary cine prnje^:fcion. 

The Kodachrome process, moreover, makes colour 
cinematographic pictures simj>Ie as black-and- 
whit-e cinematograph^'. Jn its 1(1 nmi. form, it is a 



RED GREEN BLUE WHITE BUCK 

Fia. 2. Sobmo for profliiptlon of primary flokmra, and of block odU 
wliftiC, In flnisbed colour pcwitlve. 


thrwj-oolour reversal prot^oss, employing a single film 
which first offcHJts the colour Hex)aration automatically 
during the oxx»oHure in the camera and then, on 
processing, produces the roversod image in natural 
colours for projection, The colour is present in tho 
body of tho processed film in the form of supor- 
imposod continuous dye images of almost graudess 
quality : hence Kodaclirorne fihn can be projected 
with any 16 mm. projector, without special equip¬ 
ment, giving undiminished screen illumination. 
Definition and resolution are extremely good. 

In picture-taking, tho same simplicity is again 
evidimt, since Koda<jhrome film is normally exposed 
without oven a colour filter and with the Ions fmly 
ox>ened up by one or two stops, compared with Cine- 
Kodak Panchromatic film. Only for the elinunation 
of haze in <listant landscapes is it desirable to make 
use of a colourless, haze-cutting filter, which does rtot, 
however, affoct the exposure rt^quired. For artificial 
light work also a correcting filter is required. 

Tho colour separation depends on the fact that the 
sonsitivo coating of Kodachrome film, which is 
scarcely thicker than the single coating of an ordinaiy 
film, consists of five exceedingly thin layprs-^-throe 
layers of emulsion with two intervening layers of 
gelatine (Fig. 1), The total thickue^ of these five 
layoj's is only about 1/1,000 inoh> The upper layek* is 
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blue^nfiitive and records the blue-component ima^e. 
The inl^rmediate emulsion layer, to which onl>' green 
and red rays ]>enetratc, is a green-sensitive emulsion, 
which therefore records the green-component image. 
The bottom emulsion, to which only rod rays penetrate, 
is red sensitive and similarly records the red-com¬ 
ponent imago. 

Lx processing, which is effectfKl by a sorios of 
continuous macliines, the treatment is such as to 
produce in the three layers of the emulsion positive 
dye images in the so-calltxi ‘minus' (jolours, the 
gradations of wlxich represent the distribution of the 
corresponding primary <x>lours in the subject; namely, 
n yellow (minus-blue) imago in the bhuvs^insitive 
layer ; a magenta (mimm-gretm) imago in the grocn- 
sensitivo layer ; and a bluc-gro^m (minus-rod) image 
in the roti-Honsitive layer (Fig. 2). This proclucticm 
of colour itrxages depeiuls on thx^ ust) of dyo-cxiupling 
develoi>ers (Fischer, 1912), the action of which is to 
dev^!lop exposed silver Imlido, forming simultaneously 
in the film a deposit of dyo at tho same pf>int os 
rtxixicxHi silver. It lias been found possible to 
discover coupler-devolo|w>ra of iliis kind which give 
dye inihges of tho required (colours and characHer- 
i sties. 


The 0rst stage of proex^ssing is normal development 
and reversal of the silver image. The i*eversed 61in 
is then re-exposed and completely developed in a 
blue-green coupler-developer, which reduces the 
remaining silver halide grains and foiins correspond¬ 
ing blue-green deposits in all three layers of emulsion. 
After drying, the film is then tn^ated with a bleaishmg 
solution under such conditions that its action affects 
only the two \ipper emulsion layers : in those it 
bletiches tho dyo arid re-forms silver halide, leaving 
tho bluo-groon colour in the bottom layer. Then 
follows a third dovolopment, with a magonta coupler- 
dovoloper, which fomxs magonta deposits in the two 
up})or layers. After drying again, tho film i» given 
a socoiid bleaching treatment which, however, is 
allowed only to affect the upper layer, leaving tho 
magonta colour in tlio middle layer. A fourth 
development, in yellow c.ouj)ler-(l<;veloper, leaves the 
emulsion with dye imiiges ol* different colour in each 
layor. In each layer, Jiowov'or, there is silver com¬ 
bined with the dyo image and the final treatment 
is thfirofore one wdiicli remoV(\s thi.s silver ejitimly, 
leaving the dye images xuitouched. It is evident 
that tliis process lends itself to comniercial ttdaptation 
to wide fields beyond that of ](> mm. cinematography. 


Main-Line Electrification throughout the World 


I N a paper on imxin-lino elo<;trifieation read to tho 
Iiujtitution of Klectrif^al Engineers on April 30, 
K. R. Kaan, a distinguislied Austrian engiiKwr, 
gave a rfWimf^ of r*3cont work dorui in electrifying 
railways all over the world. 

Eleotric traction on main iincH employs nearly 
always tine or other of two systtmis. The first is the 
single-phasi^ alternating curront system, the volt*ig<j 
with the conta<!t lino being usually 15,000 mid the 
frequency lfl|. The other is tht> <liroct current 
system, generally at a voltage of 3,000, but when 
overhoacl equipment is used it is 1,500. ExjKsrts agrof> 
that all elwtric traction pnjblems can l>o solv^ed 
equally well firom the tochnical and e(?onomic points 
of view whether a.c. or n.c, is employtxl; w'hioh of 
thoisjo two should bo omplcjyed dejjonds on local 
conditions. 

Kwitzorland has done more in electrifying railw^ays 
than any otlior European country, only a f(^w bnintsh 
lines still using steam. The now giant locomotives 
for the Gottbard lino are worthy of mention. The 
double locomotives are rated at 7,500 and 8,800 h.p. 
resjRvctively, iind are the most powerful in Europe. 
Each is (^apab)e of hauling trains weighuig 1,400 tons, 
brought to them on the level track by two loco¬ 
motives, up the steep (Jottliard slope of 1 in 38 at 
a speed of 60 miles an hour. Each of these doiible 
engines has eight dnvixxg axloe. and the hoaviosi 
express trains can bo haukxl by one Jowmotivc 
instead of the two necessary with steam traction. 
Two can pull tho heaviest goo<is trains, for which 
three steam locomotivcss art) required. 

In Germany, by the end of the year, 1,600 miles 
of tho Gorman Railway Co. will bo electrified, 
^though Germany has very extensive coalfields and 
lignite at her disposal, it is intended to uxoroaso the 
number of electrified lines. National and jwlitioal 
aoohothy are the deciding factors; it is necessary 


to roliovo unomi)Ioymont an^l provide work for tho 
highly dovclop<^d German iiulustry. Jn Houthcrii 
Gerinariy tl:o energy i,s obtained from water-power 
.stations which are generally 8tato ownesl. The single 
phase A.c. syHtem at 15 kilovolts is us<xl by the 
company, with the oxcqition of tho suburban rail¬ 
ways ill Berlin, which use D.c. 

In SwtHien, electric traction has betsn widely 
adopted. Tins is due to the abundance of water¬ 
power ; tht> other conditions usually assmnafod with 
electrification, namely, heavy trathc, stoop gradients 
and unemployment were absent. The water-power 
stations are chiefly the ])roperty of the Slate. As 
most of tho linos are lov^el, practically only one kind 
of loconvitive, 80 tons in weight, is einployt^d for all 
typos of trains. Tiiere are 268 of those locomotives 
in service. The very satisfactory results obtained are 
attributed to tlie high average spoeti, tho fact that 
a single man can operate an (dectric locomotive and 
tho considerably lower costs of maintonance. 

In Austria, the electrified lines carry 22 per cent 
of tht^ entire traffic of tho Austrian federal railways. 
In 1914 the Austrians had studied railway elec.trifica- 
tion. L\ 1918 the situation become very difficult as 
tho territories to which she Tva.s now restricted 
possessed only lignite. In 1925 it was decided to 
electrify tho wliolo of tho federal railways, and now 
a groat programme has Ixeeu proiiosod, comprising 
tho lino Halzburg “Vienna, tho southern railway as 
far as Graz, the oosteni railway to the Hungarian 
frontier and the suburban lines of Vienna, 

The Hungarian State Railways ust> tho Kmxdo 
system of electrification, which differs fundamentally 
from all other systems. It uses threi)-phase current, 
which is the standard s^tem of supply and without 
converting it applies it directly to the traction motors. 
The generating station is at Bonhida, where the fur¬ 
naces bum infWior earthy coal raised in the vicinity 
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and not worth transporting. This power station atid 
one of the lines from Budapest were financed by an 
English loan on condition that a considerable part 
of the supplies were to be procured from English firms. 

In Italy, the Valtelina railway was oloctrilied with 
three-pliase current in 1900, and tliis introduced the 
three-phase system into upper Italy. When it was 
decided to electrify the Bologna-Klonmco railway, 
direct current was uw'd. Hence two systems, direct 
current and tlirt'O-phase, arc used in Italy. The bulk 
of the necessary t*le<*trical energy is obtained from 
W'ater j>ower stations, two thirds of which are railway 
OWTied and one third privately owned. 

Mr, Kaan saitl he hoped that tlie recommendations 
of tlit^ Woir report for the railway electrification of 
(Ireat Britain will be carried out, and expressed his 
groat Oil miration for the way in which the Southern 
Railway f!o, has ohM^trifiefl the London suburban 
lines and Uio lines to Brighton, Worthing, Seaford 
and Hastings. 


May d, im 

In Franc»e it has been decided to use the grid 
system of the country to supply the railways. A 
high-tension grid (60-220 kv.) has been constructed 
to fTonnet^t the steam power stations of Paris with 
the water iw>wor stations of the Alps ond Pyrenees, 
la or<lor to afford employment, many lines are 
sched\ile<l for electrification. It is interesting to 
notice that some of thesti are situated in the 
northern districts of the country, which are rieh in 
coal. 

In the UnitfMl SlJites, not quite one per cent of 
the 262,500 miles of lines have been electrified. The 
first long distance lino was that connecting Baltimore, 
Washington and Annapolis. The factors that deter¬ 
mined tins introductioti of electric traction were its 
greater oflioioncy in meeting competition and the 
sulxsii tilt ion of water-power for coal. 

Mr. Kaan also reviewtHl the position of ©Ifwtrie 
tnvetion in many other (sountries and in the British 
Dominions, 


The Queen Mary and Timbers of the Empire 


latest addition to the (.Hinard fleet, and one 
i of the largfjst ships now afloat, the Queen JHan/, 
may be truly said to be on Empire ship. The decora¬ 
tions of her interior are largely of wood drawn from 
the forests of many parts of the Empire—India, the 
great Dominions and many Colonies. 

Toak lias long been used in ship constniedJon, and 
some 1,060 tons of this fine timber has been utilised 
for decks and gangways, window^ frames and hand¬ 
rails and so forth. More interesting, perhaps, are 
^(ome of the timbers wTiich have been used in the 
magnificent panelling w’hich forms so marked a 
featuro of th(3 interior fittings of the great saloons, 
smoking-rcjoms, lounges, corridors and state-rooms, 

Tlie bxiilders, Messrs. John Brown and Co*. Ltd., 
and their advisx^rs have ransacked the Empire and 
indeed the wfirld to collect examples of some of the 
richest timbers so far known to the trade ; though 
this by no means indicate^s that the tracb>s are yet 
aetpiainted with a tithe of the beautiful timbers 
existing in tfic moist tropical and mixed deciduous 
forests of the world. Apart from teak, the following 
woods amongst otliers have betui usfxl : laurel wo^id 
(Terminalia toimmtosa), India ; mahogany {Swietenia)^ 
British Honduras ; cedar mahogany (Gmire^ cedrata 
or Thomqysonii), Nigeria and Goltl Coast; pommele 
mahogany (Entmidrophragma ?), Nigeria; 8apolo 
(Entamlrophragrna cylirdricum), British and French 
West Africa; lemon wood {.X.yrnalos 7nonoapora), 
Southern; Rhodesia and South Africa (or, Calyco- 
phyllum. candidift»um, Cuba); tiger oak, said to bo 
Machaermm Schomlrurghii, Guianas ; Macassar ebony 
(Dioapyroe ^nacaaaar and Dwapyroa spj, Celebes; 
Amboyna (Pterocarpm sf).), Moluccas ; Makor^) 
(Mimusopa Beclcdi) and Avodirt^ {Turreanihkia 
africana). Ivory Coast; Satinee, or Satm6 rubano 
and Batine rouge (Broaimuin paTmnae)^ French 
Guiana (or. Rating jaune, Zan^mxylum flavum, 
French West Indies); Poroba (Aapidoaperma poly- 
neunm or Paratecema perolya, syn. Tecorrui peroba)^ 
Brazil ; oak nut, possibly nut oak {Maoadamia 
ternifolia) and Australian walnut {Endiandra palmer- 
stonii), Australia; Oregon myrtle {Acer macro- 


phyllum)^ United Statics of America ; Mosur birch 
(Belula)^ figured birch from Finland, North Russia 
and elsewhere; grey maple, staiiuxl maple and 
sycamore (Acer), and olive ash, figured wood 
{Fraxinua eocoelaior ); walnut {Jugla^ia regia) and 
beech {Fagua aylvaiicu)^ England and Europe, Also 
Queensland maple and Canadian (dark) birch. 

A study of this grxiat ship would be an cxlucation 
in the products of tho forests of the world. The 
following information kindly furnished by the builders 
would app(3ar worthy of record on the actual utilisa¬ 
tion of some of the al>ovo mentioned timbers. 

First Class restaurant: Poroba, with feature 
panels in selected maple burr and Masur birch. Port- 
side aft private saloon, rnaplo burr ; starboardside aft 
private saloon, bleached pommele, feature panel in 
seiocted maple burr. Tourist dining saloon, ash burr 
and grey blistermi maple---sideboard, walnut. For¬ 
ward and aft subsidiary stair and aft cozridora 
promenado deck, figured ash with pillar casings and 
dado and doors elm burr. Midship entrance promenade 
deck, figured bleached m^ogany with dado and doors 
in poinmelo. Two writiiog rooms, promenade deck, 
oaknut, chestnut and tables ash burr and straight 
grained ash and pear. Main hall and promen^e 
dock, some timbers os writing rooms with, in addition^ 
teak. First Class library—^a beau tiful room-- 
promenade deck, oak burr and syoamore with feature 
panels in oak biuT. Observation lounge and ooektaO 
bar, promenade deck, maple burr with dado and 
horizontal bandings in oedarmah ; counter front and 
jardini&rea to niohe features in finely figured znacassaar 
ebony. CoiTidors, main hall to oocktail bar, prom¬ 
enade deck, maple burr with elm burr dado and door^. 
First Class childreti’s play room, lemonwood. Sun 
dock, aft entrance, top and bottom course of walls 
in straight grained ohastnut; centre course and 
doors in root ash ; horizontal bandings in chestnut. 
Sun deck, forward entrance and sports deck entrance, 
satinee with doors and dodo in elm burr. Iiong 
gallery, Bdula and maple, Starbciard gall0ry» in 
specially selected laurelwood. First Class smoke 
r<K)m-—another very beautiful room-^BnglU^ 0^ 
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burr^ walnut and tiger oak. Firut ClasH lounge, 
selected maple burr with dado in makor4, walnut 
Bkirtiog and high and low level isoftits in Ma8\ir birch. 
Aft and forwazd staircases, figured ash, dado in ehn 
burr. Main staircase, figured ash. Dfido in elm burr 
with feature panel on promenade dock of Hfa^cially 
selected and out peacock waUiut burr, graded to 
outer sides witli special elm burr, It is said tliat this 
log was Bi>ooially cut for the Queen Mary. First Class 
b^rpom, skirting and dado in specially cut logs of 
Makoff^ with small marquetry tjanding in the MokorA 
doors of maple burr ; remiiinder of the room painted. 
First Class entrance foyers on main and Ji deck, 
dad<j in elm burr, with filling above in chestnut, 
banded. First Class, A and C decks, elm burr dado with 
masm birch filling bandfxl horizontally with straight 
grained birch. Much of the beautiful furniture in 
the sliip is made of Honduras and t)thor mahogany, 
oak, French walnut and Austrian beech. 

It is due to the modern use of veneers and ply¬ 
wood that the decoration of this v'^ost ship in so 
artistic a manner has become possible. A study of 
the Queen Mary will Ihi a revelation t(j many of the 
great progress whioli has boon achieved in this 
direction. 


Educational Topics and Events 

Cambridge. --M. T. Groig has bwn ajjpoinUHl 
University demonstrator in anatomy. 

The Gordon Wigan Prize in chemistry has boon 
awarded to W. C, G. Baldwin, of Christ’s College, for 
a dissertation entitled “Phenomona associated, with 
Optically Active Absorption Bands”, 

The Managers of Uio Balfour Fund pi*opose to 
r'onsidor the appointment of a student as from 
October 1, 1936. The sttidentship is of the annual 
value of £300 and the appointment is for three years. 
Applicants need not be members of the University 
of Cambridge. Further infonnation oaii be obtamed 
from Pn^f. J. 8. Gardiner, Zoological LaUrratory, 
Cambridge, before May 31, 

At Clare College, Dr. H. M. T. Taylor, University 
lecturer in the P'oculty of Mathematics, ims been 
elected into an official followshiji. 

OxJ'OiiD.—During the visit of the British Medical 
Association in July, honorary degrees of D.Sc. will be 
conferred on Sir George Hewrnau, Sir Cutiiberi 
Wallace, Sir Henry Dale, Sir Walter Langdon-Brown, 
Dr. Bobort Hutcliison and Prof. Charles Singer. 

H. O. Newboult and R. Opie, fellows of Magdalen 
College, have been appointed University lecturers in 
matliematica and economic science respectively. Dr. 
B. D. Pullinger has been appointed University 
lecturer and demonstrator in pathology from October 
1, and Dr. S, Zuckermaa tJniversity lecturer and 
demonstrator in human anatomy from April 1, 
1987. 

Balliol CoUog© proposes to elect a Skyimor stmior 
student in astronomy this term. The studentship is 
of the value of £200 a year and may be held for two 
years. 

Christ Church proposes to elect this term at least 
one “lecturer' and one senior scholar to carry out 
iwaroh in science or literature. The lecturesliip is 
worth £800 a year for five years and the scholarship 
£200 a year for two or fimr yoans. 


Tiu; flubjwt of the ooui'se of eight loctures given 
this term by the Wilde lecturer in natural and com¬ 
parative religion, Dr. F. L. Cross, is ^Religion and 
Scientific Thouglit from the Renaissance to Leibniz”, 


The mexihanisation of university studios is attacked 
by Dr. W. S. l.*oarru*<.l, of the C^aniegio Foiuidation 
for the Advancement of Teaching, in a recently 
published rt^port on the progress of the Foundation’s 
elaborate inquiry, begun eight years ago, into the 
relation of secondary and higher education in 
Pennsylvania. The chit^f instrument employed in this 
inqtiiry has b(H?n an extensive series of t^ts covering 
the main asjx'cts of general education and designed 
to measure the sum total of the st\ident’s a(;quired 
skills and store of serviceabli' knowledge—the 
intellectual fixed capital available for future use. 
The tests are said to ‘\xjrwtitute a searching and 
comprohonsive probe such has nf‘\^er been available 
hitherto”, and anaclc^ possible comparisons of ratings 
of studontiS of difforerit aciidtmiic grades and of tlie 
same student at different stages. The results expose 
the weaknesses of a sysUan of grouping students 
according to the extent of the formal academic 
'courses’ they liave completed. Thus : in an examina¬ 
tion of eleven thousand students belonging to threti 
aciidomic groups, {a) high school final year, (6) college 
second year, and (o) coll(‘g(^ fourth year, 22 ix*r cent 
of (a) were ranked higher and 29 pjr cent of (c) lower 
than the average of (6), while 10 per cent of (a) did 
Ix’tter than the average of (c)» and vice versa. ^Vgain, 
in a tyjhcal colloge, 34 undergraduates at the end 
of their fii*st year scored liighor than 72 per cent of 
seniors on tho of graduation. Two years laUT, 
when the entire colleg(.> was r(3-examined with the 
same tot, two-thirds of those brilliant froshmon had 
actually lost ground. ”Although os freshmen they 
wore already beyond that intellectual level at which 
tho college could serve them effectively, they were 
obliged to mark tirnt? for three iiu>re years until tho 
calendar should release them”. 


Science News a Century Ago 

The Dudley and Wolverhampton Coalfield 

At a mooting of tho CJeological Society held on 
May 11, 1836, Lyell being in tho chair, Murchison 
rmui tt j)aj)or “On tlie Dudley and Wolverhampton 
Coalfield, and on tho Formations connected with it, 
followtxi by a Description of Lickey Quartz 
Rock”. This was one of a scries of jiapers in which 
Murchison described the structure of the border 
counties of Ertgland and Wales and the southern part 
of tho Principality. The great coalfield of Dudley 
and Wolverhampton, the most productive in tlie 
central part of England, ho said, is geologically dis¬ 
tinguished by tho total absent!© of the mountain 
limes tone and the old red sandstone, which form 
tho fundamental rooks of so many of the coal 
tracks of Great Britain. The formations which 
oonatituto the sub-strata of the di^dot are known 
only.by their irregular protrusion through the coal 
measures near Sedgeley and Dudley, and througli 
the new red sandstone at Walsall, or by having 
been reached in some of tlie deepest pits. These 
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ro()kB belong to the system to which Murohiaon 
gave the name Silurian, and oompoHo the greater 
part of the htmler counties, with Carmarthenshire 
and Pernbrokosh i re. 

Encouragement to Literature and Science in France 

Cndkr the above heading, the Athe'tue^im. of May 
14, 1836, printed the following romarks : “The sum 
of £130,000 is annually devoted to this purpose by 
our enlightened neighbours, and is distributed among 
the Institute of Francf% the Royal Colleges the 
Museum of Natural History, tlie Board of Longitude, 
the Royal Library, the Museum of the Louvre, €»tc. ; 
inclutling atv allowance for the encouragement of the 
dramatic art; for the publication of travels of 
Krench Savants ; for jamsionR to tJO literary raoii 
and artists ; and for some other objects. To our 
own e^xocutive we would say ‘Oo thou, ami do 
likewise’,” 

Hancock and his Steam Carriages 

On May 14, 1836, the Mactuifiirs' Magazine said : 
“Mr. W. Hancock w hose perwu^erance desc^rves suc¬ 
cess, commenced rumiing his steam carriageH. the 
‘Entoiprise' and ‘Erin’ on Wednesday morning last, 
at nine o’clock, from the Station in the City-road to 
London Wall ; from thence ho pn^oeedocl to Padding¬ 
ton and returned to the city. On the first daj^ he 
jierformcd three of tliese jouniej^s, on tlio stwnid, 
four, and on the third (yesterday) two, before noon. 
Tho average* time of travelling over the ground lias 
hviiMi 1 hour and 10 minutes including stoppages to 
take in jjasMongtM's, W’ater and coke. Thi.s is just half 
the time the! hoi*st!-omnibust>8 take in going over the^ 
same ground. In the 9 joum<*yfl performed, the* 
number of [)a8senge^r8 currifKl was 220, (averaging 
about 12 persons each trip. Mr. Hancock intends to 
run his (jarriages regularly tlu^ same^ number of 
jounieya daily, for the pi*esont, and very shortly to 
increase the number,” 

Baily and the Solar Eclipse of May 15, 1836 

The annular solar eclipse of May 15, 1836, will 
always be remembered for the observiitit)!! by 
Francis Baily (1774-1844) of the phenomenon to 
which the name of ‘Baily’s IkwIs’ was given, Baily 
observed the eolix)se at. t ht* house of his friend Veitch 
at Inch Bonriey n<!ar Jedburgh. ”\Mien the cusps 
of the sun,” he wrott!, ‘‘were about 40" asunder* a 
row of lucid i)ouitK, like a string of bright beads, 
irregular in siKO and distance from each other, 
suddenly formed round that part of the circumference 

the moon that was about to on tor, or which might 
be considered as Juxving just entered on tho sun’s 
disc. Its fomiation indeed was ho rapid that it pre¬ 
sented the appearance of having been caused by the 
ignition of a fine train of gunpowder. . . . Finally, 
aH the moon jmmiod hrtr courstj, the dark intervening 
spaces (w^hich, at th(>ir origin, had the aj)pearance of 
lunar mountains in liigh relief, and which still oon- 
timud attachfd to the sun’s border) wore stretched 
out into long, black, thick, parallel lines, joining the 
limbs of the axm and moon ; when all at once they 
mcidetdy gave way, and left the eircumferenoe of tho 
sun and moon in those i)omts, h« in the rest, com¬ 
paratively smooth and circular, and tho moon per¬ 
ceptibly advanced oxi the face of the sun,” (Mem. 
Hoy. Ast. Soc., 10, 5 -0.) 


Societies and Academies 

Paris 

Academy of Sciences, March 30 (CJt., 202, 1125- 
1224). Elie (’abTa:n : Fields of uniform acceleration 
in limit©<i relativity, Mabctel Godcthot, Mijue. 
Germaine CvAUquil and Raymond Calas : Tho 
application of the Raman effect to the study of some 
methyicycloiwntane derivatives, Tho principal line# 
of the mcthyleyclopentane nucleus already described 
appear in all the derivatives studied. The spectra of 
the active arid racemic compounds may be regarded 
os identical. Jean Bosubb was elected Oorre^sponidant 
for the Section of Astronomy in succoHsion to the late 
Willem de Sitter. Herman Wold : Surfaces of 
mortality. Dimitri IbiCRKPEUtiNE : CVrtuin ortho¬ 
gonal varieties in Jin . ALK>:ANnRK Osthowsex : The 
transformation of the folds in conformal transforma¬ 
tion in the neighbourhood of a frontier point. Stefan 
Kempisty ; The area of tlio surface y). 

Abkat'd Den joy ; Physi(w and metrics of ensembles. 
Remarks on a noU: of Paul Ltwy. Reistej Harmeonies : 
Some f>roperties of networks. A. Kolmoo'OROFf : 
Tho Betti groups of ItJcally bioomptw^t sptu^es, 
Anx>rj& Weil ; Topological groups and measured 
groups. M. Kkldysoh and M. Lavrentiefi’ ; fSuiU*H 
of liarrnonirj jK>iynomiftl.s. Geokoks Bourdelle ; 
Tho approximation giv(.!n by certain transmission 
dynarnometors, energy integrakms, Maurice Lucas ; 
Ckmstraints imposed by contraction on a body in¬ 
cluded in a mass of cement. The stufly in a plane. 
Valentin V. Vedernikov : The solution of tho 
problem in two dimensions of the stationary current 
of underground waters with free surface. Mlle, 
Marie Antoinette Baudot ; Rernarks on a form 
of a function (»f action. Arkadius P irk aka and 
Maurice SchiSireh : Gorreetion to a noU^ on the 
magnetic change of the dielectric constant of liquids, 
Tho data }yubliHhed in an earlier note (C.H., 201, 335) 
have been found to be in error. Thi^odore V. 
loNKscu and Constantin Mihux. ; The distribution 
of the velocities of the electrons in the magnetic 
field, Robert Bossuet ; Alkaline metals in natural 
waters. A list of springs in which all five alkali 
motttls have been dotocte<i, with a second list of 
springs containing all alkali metals except ccesium. 
Ren6 Lucas : The diffraction of light by ultra¬ 
sound waves. Discussion of the theory of Roman and 
Nagondra Nath and d(»scriptioii of experiments 
showing the limitations of this theory. Paul SolEel- 
LET : Applications of the theory of the coherence of 
vibrations. Ladislas Goldstein and Marcel 
Leooin : The continuous p'Spectrum of RaC'. 
WiLFRiKD Heller, Otto Kratky and Hans No- 
w^otny : Tho constitution of tho iron oxide sols. 
The results of the application of magneto-optic and 
X-ray methods. Henry Parisbllb i Contribution 
to the study of the complex lead compounds of tho 
oxyacids, PolarLmctric study of the reaction between 
lead nitrate and tartaric acid. Marcel Prbtito i 
Tho laws governing tho initial acceleration of alow 
combustion and thedelayof spontaneous iaflanunation 
of inixtun?8 of normal pentane and oxygon. Applica¬ 
tion to the phenomena of ‘knocking’ in motor#. 
ANDid: Klino, Maurice Rouiixy and Maurice 
CLARA 2 : A simple method for estimating the 
portion of carbon monoxido in an atmosphere. 
Victor AuaER j The molybdenum bluos. OuvOUtE; 
The hydrolysis of basic nickel sulphate, Cx^KENT 
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D0VAI*: Hio conetitution of the organomagnesiiim 
compounds. The results of the electrolytic experi¬ 
ments described confirm the formula of Jollbois. 
Mi^. Yvo^tnbi Gaubkau : The oxidation of hydro- 
qUinone and of chlorhydroquinorie in the jmjsenoc of 
ammonium sulphto. The oxidation of a hydro- 
quinone disulphonato in the presence of ammonia. 
hto's ENDEBniN : Contribution to the study of tlu> 
reversible oxidisability of organic compounds : the 
dihydroxid© of biH-p-bromophenyl-diphenylrubono. 
Maroxl FttiiBKjACQUK : Controlled hydrolysis of the 
acetyl derivatives of the reducing sugars. Paul 
Gaubkrt : The modifications of the facies of uric 
i4cid crystals by colouring matters eidded to the 
mother liquor. Francis BAKiiiUET : Tho effect of 
p-naphthalene wulplionic acid on the crystallisation of 
copper sulphate jumtahydrate. At.fk¥:d Biuiikb- 
STEIN ; Tho structure of the double bromide of 
copper and ammonium. F. bnoNDEL and J. Bondon ; 
Kemarks on the distribution of the prin<upai mineral¬ 
isations of Morocco. Pierre Comte : I'he middki 
and upp^jr Dtu'onian <jf lr<^on (Spain). AjmANo 
Reniek : The ap]>earance of an inllection towards 
the overlap of tfio Varisc strata by the Armorican 
strata in tho Franco-Belgian coal basin, Aubert 
MicitiGX.-L*:vY ; TIk) presence of mylonikts in a 
Visean conglomerate to tho south of Tararo and the 
interpretation of the t>ld strata in the Monts du 
Lyonnais. {j!koiuie.s ATHAKASsopouLoa ; The rise to 
the surface of Civelles. Raymond Hovaask : Ex¬ 
perimental clupli(tations of the anterior parts of tad- 
jKjJert in Hnna te.mporarm, Mwjs. Anne Marie 
COLLOT and Jacques KArjATJS : The j»re.senc<* of 
d-catechol m the bark of the poach tree. Ernest 
Kahane and Mije. Jeanne Li&vy : The presence in 
normal blood of an act'tylcholinic substance in a 
oonceaW state. Mlue. Ib^nk Kopaczewska, W. 
Kopauzewski and Stanislas Marczewski : The 
sfmntaneous reversibility of the sorio gel formation. 
C-ONSTANTiN Levaditi atid Paul Habkr : The 
evolution of tho virm of bird plague in the hepatic 
cells of mice. Alexandre Besredka and Ludwik 
Gross : Vaccination of the rabbit against sub¬ 
cutaneous epithelioma. Intracutanoous inoculatitjxi 
of epithelioma immunises the rabbit against tho 
malignant subcutaneous tximour : the immunity is 
specific and lasting. Li£on Binkt and J. Marwk : 
Hypoglycsemia in the course of poisoning by tho 
fungus Am/inita Frederico Nitti and 

Daniel Bovet : Experimental Ktr<!ptococ(*ic .septi- 
csemias and their treatment by p-arninoj)honyl- 
sulphamide. 

Geneva 

Sbdety of Physics and Natural History, March 5. 
Arnold Pictet : The action of a lethal factor in 
the descent of an interspecific crossing of guinea pigs. 
Oh. G. Boissonnab : The influence of the moltHiular 
weig^it on the activity of solutiOTiH. P. Balavoink : 
The prosenoo of manganese in tea, D. Zimmet and 
H. DDBois-FElouiiRE : The sensibility and the 
stability of the nickel nitropnisside reaction for 
reduced glutathione. D. Zimmet, B. Ghinsberg and 
L. Jancu : The influence of padutine (oallioreine) on 
the growth and morpliogtjnesis of the tadpok?s of 
Emm tetnpomria, 

March 19. M. Gysin : The origin of a crystalline 
sohiijit of southeni Katanga. The author has studied 
a olilOiito-Qpidotic felspathie schist containing biotite 


arising from southern Katanga. Ho attributes the 
formation of this schist to the metamorphism of a 
gabbro rook. To confirm this point of view, ho has 
dt^tonnimxl on a Shand stage the quantitative mineral 
composition of the crystalline schist and has hence 
deduced the chemical com^wsition. He shows that 
this composition agrwv^ closely with that of various 
Swiss gabbro rooks. Th. Hiller : Tho identification 
of silver in opaque minerals by tho imprint method. 
Ch. Oimkrmann, D. Frank and V. Wenger : Tho 
micro-estimation of zinc by means of oxyquinoline. 


Moscow 

Academy of Sciences 1, No. 2, 1930). A. S. 

Bakaliajkv : Tho theorem of unity in the case of 
some problems of limits in tho elasticity th(N>ry. M. 
Krein : positive t.Jreen fimctions in Mercor^s sense. 
N. Moissejev : (1) On some nnepicyclic regions in 
the limited problem of throe bodies. (2) A simplified 
scheme of tho planetary system. S. Schubin and A. 
Smirnov : A simple example from Bom’s cjlectro- 
dynamics. M. Vi 7KS : Mcidifkxl dispersed radiation 
from crystals, and rnovcnients of moksiules of a grid, 
K. S. TorCHiEV : Symmetrical di-[a-a"-picolyl]-thio- 
urea. N. Nazarov : Dehydration of methyl-di- 
tertiary butyl-carbinol. Splitting am! iHomorisution 
of di-tertinry butyl-ethylene. J. B. Pan.shin’ ; A 
demonstration of the, specific nature of position 
effect. H. J. Muller, A. A. Prokokjeva-Bklgov- 
SKAJA and K. V. Kossikov : Gncqual (^rossing-bvcr 
in the bar mutant as a n'sult of du}>lication of a 
minut-o chromosome section, Mt. A. Caj3:,achjan : 
Mechanism of photo-periodic reac tion. 1^'. W. 
Shatilov ; Stimulation of the development of plants 
and of th(^ riptRiing of fruits on them by means of 
ethyl alcohol imd U^mporary anaerubioais of the root 
system, P. J. Schmidt : The genera Dmmiojordmiia^ 
Popov and BiUibria^ gen. nov. (Pisces, Zoarcidie). 


Vienna 

Academy of Sciences, Mandi 12. .Kknat Sfath, 
Leopold Schmid, and Heinz Strknbkug : Khoe- 
odine and rhreaginine. Rhfnadino has the formula 
Ca,HsiO»>] and contains a methoxyl group, while 
rhiBaginine lacks tht^ methoxyl group and has tho 
formula Tlu> oxidation, n^duction and 

H\»fmann reaction of rlueaginine arc dcsciibtHl. H. 
WiBSENEDKK : Di8co^'cry of amphibolite eclogites in 
the Nioderon Taiiorn. Johanna Wibsthal : Effect of 
irradiation witli radon on different kinds of gloss. 
The solubility of gloss in water is inoroased by 
irradiation. Dora Buchgraber : Estimation of 
radium and radon solutions. Alois Kik.slinoeh : 
Geology of the south-east Bacher. Othmak KOhn : 
A new Burdigalian formation at Horn, Franz 
Heritsch : (1) Diluvium and late Tertiary near the 
Faaker See in Carinthia. The Vinza breccia 
near Faak is ascribed to dotritua from the late 
Tertiary of the Karawankas, (2) Tlie north side 
of the Karawankas in the Wonmizagraben— 

P'aak -am - Se<>.Konzioniberg region. Emil Wohsch : 

Geological survey east of tlw- Faaker See. 
Otto Dischbndorfeb and August Verdino : Con¬ 
densation of l>enzoin and thymohydroquinone. 
E. Hayek : Complex choinical behaviour of silver 
fluoride. 
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Forthcoming Events 

morfrcrf tvith an aateruk are open to the puMtc.] 
Monday, May 11 

IJNivEKsrrv OF Cambkipok (Cavendieh I-aboratory), at 
4*30.—Prof. E. V, Appl«tou, F.R*S.: ‘*The Skate of the 
Upper Atmosphere'’ (So-ott LectureH, Succooding 
leetures on May 13, ) 5 and 18). 

Royap GEOGRAvntCAP Society, at 5.—M. Spender : 
"Photographic Survoye in the Mount Everest Region’’. 

Univerbity Coj.UfiOE. Lonpon, at 5.30.—Prof. F. M. 
Jaeger ; "ReBcanOiiiH on the SpooiRti: Hoatn of Metala 
and their Alloyfl at High Teinporatures”.* 

Tuesday, May 12 

iNWTiTi TK OF Pathopooy anp Hebbaboh, St. Mary’s 
Hosvital, Loni>on, at o.—Dr. J. E. McCartney; "The 
Control of Diphtheria in Hospital Wards”. 

College of the Phahmaoktjtical Society, at 5.30.— 
Prof. Arthur Stoll : "Cardia^^ Glucosides” (succooding 
leoturee on May 13 and H).* 

iNaTTTimON OF Civil Engineers, at Annual General 
Meeting. 

IixpMiNATiNO Engineering Society, at 7. —(at the In¬ 
stitution of Meehant(ial Engineers, Storey’s Gate, 
Westminster, S.W.l).—Annual Mooting. 

Dr. Morry Cohu : "Progress in Illumination in 
Fran»ie”. 

Wednesday, May 13 

Society of CnEmcAL Inpitsthy (Food Group, at 2,30) 
—Annual General Mof>fcing. 

Prof. E. Waldiwjhmidt-Leitz : "Recent Developments 
in Enzymts Chemistry”. 

Royal S^icietv of'Arts, at 8. —Prof. R. G. Stapledon : 
“The Caao for L4Uid Improvement and Re<damation”. 

Thursday, May 14 

Union of Modern Free Chubohmen, at 2.45.~(in the 
Library, Memorial Hall, Farringdon Street, E.C.).—“-Dr. 
Alexander Wood; ''The Now Physios and its Impli¬ 
cations”. ♦ 

Royal SoriETv, at 4.30.* 'Discussion on "The Present 
Status of the Thofjrjr of Natural SoJootion”, to be 
opened by Prof. D. M. S. Watson, F.K.S. 

Lonpon Mathematical SocteTy, at 5.—(at the Royal 
Astronornwjal Society, Burlington House, W.l.)—^Dr. 
A. C. Aitken ; "Axithmotioai Hecroations”. 

UKrvEHBiTY College, London, at 6.30.—Dr, Gerhard 
Bonsu : "Roman Limes in Germany” (succeeding 
lectures on May 18 and 21).* 

Imperial College—Royal School of Mines, at 6.30. 
—Prof. F. A. Voning Moineaz ; "The Gravity Results 
of the Undersea and Oversea Journey of the Submarine 
K Xr/7Z in the Atlantic and Indian Oceans”.* 

Chemical Society, at 8.—(at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, S.W.l).—^Dr. 
Clarence Smith : "Modem Chemical Nomeuolftturo”, 

British Institute of Radiology, at 8.—Annual General 
Meeting. 

Friday, May 15 

Kino’s College, London, at 6. —Prof. Henri Fredericq r 
"The Laws of Excitation of the Autonomic Nervous 
Systems with reference to Chemical Mediators”.* 

Battsrska PoLYTEcirNTo, at 7.—Prof. F. C. Lea i "The 
Effect of Temperature on tho Strength of Metals” 
(Lectures arranged by the Armourm and Brasiers’ 
Company. Succeeding lectures on May 22 and 29),* 

Royal Institution, at 9.—Sir Richard Gregory, Bt., 
F.R.S,: "Science in a Changing World : ReooUMtions 
and Kefieotions”. 
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No. 20 ; The Geology or luohkoltn. By X«ieUt-Col. L. M. Davies. 
Pp. 753-780+2 plates. (UdJnburah : Robert Grant and Son, 1/td.; 
London : Williams and Norgate, Ltd.) fir. 6d. (144 

Agrioidtural Progress : the Journal of Che Agricultftral Bducatlon 
Association. Vol, 13, 1930. Fp. 190. (Oambrlilge : W. Heffer and 
Sons, Ltd.) 5«. net. (144 

The Functions of an International Air Foltce. (Series F, No. £.) 
Pp. 20. (London ; The New (Xmnuonwealth.) drf. (144 


Other Countries 

Itensselaer Polytechnic Institute Bulletin. Vol. 34, Extra to No. 4 : 
The Future of Engineering Kducatlou. By Dr. WUuam Otis Hotoh- 
klss. Pp. 12. (Tn>y, N.Y,: HensNOlaer Poh'toohnic Institute.) (74 
Instltut de FYanco : Aoadi^mln des Sciences. Annualre pour 1036. 
Pp. 407. (Paris; OaaUder-VlllarB.) (04 

Kungl. Sjdkarteverket. Jordmagnetteka Publlkationer Nr. 10 ; 
Earth Magnetic Xteseaiches along- the Coasts of Sweden. Part 1 : 
Magnetic Doollnatlon at the KikkJl July 1, 1929. By Gustaf 8. 
LJunadahl. 1^.48 +6Plates. (Stockholm: Kungl. Sjdkarteverket.) (94 
India Moteorologioal Department. Meteorologloal Organisation for 
Airmen, (M.O.A. Pamphlet, 1936.) Pp. iv+51. (Delhi: Manager of 
Publications.) 1.2 rupees: 2#. [144 

Old-Time Survivals In South Africa. By Eric Koscnthal. Pp, 38. 
(Pretoria : Oovemmoufc Printer.) (144 

A BIwllac Patent Inta. By Dr. R. W. Aldls. Pp. vI+115, (Nankum: 
Indian Lac Kescaroh Institute.) 2.S rupees. (144 

Heport of the Aeronautical Kesearch Instl tubs TOkyd Imperial 
DiiJveialty. No, 185 : J8-l>la^ms for Air. By BeUcbl Awano. Pp, 
83 ■104+ 11 platiis. 1.90 yen. No. 136 ; The Nature of tho Torelon- 
AUuron Flutter of a Wing as revealed by Analytical Experiments. 
By Katautada Sesawa and Eel Kubo. Pp. i05-101 f 3 plates. 55 sen. 
(T6ky6 ; KOgyd Toaho Kabuehlkl Kateha.) (144 

Transactions of the National Institute of Solenoes of India. VoL 1, 
No. 7 : A Study of some Microscopical Aspects of Indian Manganese- 
Ores. By Dr. J. A. Dunn. Pp. lU3 -124+plntes 4-6. (CjO^tta : 
National Institute of Sciences of India.) 3 rupees. [144 

Bullotln of the Exporiineot StatPin of the HawaUan Sugar Planters^ 
Association. Entomological Series, Bulletin No. 21: Biologi^l 
Control of tlio Sugar Cauo Leafhopper In Hawaii. By O. H. Swosy. 
Pp. tl +57-101. (Honolulu; Hawaiian Sugar Planters* AaaoclaUoa.) (1*4 
Proceedings of the Academy of Natural Sclencses of Phlladclpma, 
Vol. 88. Studies In Neotropical Mallophaga. Part 1 : Lice of the 
Thiamous. By M. A. CarriUer, Jr. Tp. 45-218, (Pldladciphta: 
Academy of Natural Sciences of Pliliadelphla.) (144 

Kllhu Hoot Lectures of Cameolo Institution of Wasliimtion on the 
Influence of Sclenoe and Kesedr^ on CumoDt Thought. The History 
of Bolenoo and the Problems of To-day. By George Saltern. <Siipi)lC' 
meuUry PnbUoatlon No. 20.) Fp. lU+80, (Washington, u.G. : 
Carnegie Institution.) [144 

The Hokkaido ImMrlal University. Calendar 1035-1936, Pp. Iv + 
228. (Sapporo: Holduddo Imperial Unlversl^,) (144 

Pocket Natural History No. 5: Florida Fishes. By Harold L. 
Madison. (Koologloal Series No. 2.) Pp. 32. (Cleveland, Ohio ; Cleve¬ 
land Museum of Natural History.) 25 cents. [164 

Memoirs of tlie Faculty of Sclenoe and Agricultiite, Talhoku Imperial 
Unlventty. Vol. 15, No. 14: On a Pair ofBiirfaoes Mutually Bewtedi 
2. By SOU Matsumura. Pp. 307-340. (Talhoku ; Tathoku Jmt»eri^ 
University.) {174 

National Koeoarcb OotmcJl of Canada. Bulletin No. 10 : Healtb 
Hazards In tlie Kadlum Industry. By John D. Leltoli. Pp. 10, BuUotltt 
No. 17; Badlum Dosage. By G. Lauronco. 50. (Ottawa; 
National Keseai^ Council of Canada.) (204 

U.8. Department of the Interior : Geological Burycy. BuUetln 860 : 
Bibtlograpny of North American Geology, 1633 and 1034. By Bmtna 
M. Thom, rg, U+380. 40 oonts, Water-Supply Paper 763 : 8urikce 
Water Supply of tlie United States, 1984. Part 8 : Western Qidf of 
Mexico Basins. Pp. vl+188. 20 oeots. Water-Supply Paper 766: 
Surface Water SuppOy of tho United Stetes, 1934. Part 11: PacSte 
Slope Basins In Caluumla, Pp. xl+364. 45 oents. Wate7*flofiply 
Paper 768: Surface Water Supply of the United States, iSSirPagt 
12 : North PaclAo Slope Basins. B ; Snake Elver Basin. vB+m. 
25 cents. (Washington, D.O.: OovemmAnt Printing Offloe.) |204 
Jamaica. Annual Heport of the Department of Agricultote fhr Uie 
Year ended Slet Decemoer 1934. Pp. H+60. (Jamaica: Govemueni 
Printing Office.) T204 


Catalogues 

Philips Technical Review. VoU X, No. 1. January. Pn. 32, Vnl.T» 
No. 2, February. Pp. 63-64.^ (London : Philips LampSt 
^ New Oxford Book»: a ^t for Seoondary Bchook. Pp. JoadL 
(London: Oxford University PresO 
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A Bureau of Human Heredity 


I T in a remarkable faoi and a no le«K utriking 
example of the viciHHitudea in human affaim 
that one branch of research, the modem study of 
genetics, in which the results are put to the test 
of practical application with the least delay, should 
spring from an investigation which was forgotten, 
and of which the record lay liiddon in an obscure 
publication for fifty years. The resurrection of 
Mendel’s paper on heredity, and the rapid and 
widespread effects which have followed the 
application of its principles to further experiment 
and to practical uses, drive home the lesson of the 
need for co-operation and co-ordination in scientific 
investigation as a condition of further advance 
and the avoidance of wasted effort. 

The study of the principles of heredity in their 
application to cattle-breeding and the improve¬ 
ment of the food-supply, os, for example, in pro¬ 
ducing types of wheat suitable for the roquiremente 
of varying soil, climate and piurpose, has tended 
by the immediate availability of results for the 
advantage of human society, to absorb the 
practical interest of the public. This has ensured 
the continued pursuit of the researches upon 
which such results are Leased. 

It lias at times been objected that too little is 
known of the facts of human inheritanc-ie for it 
to be at present of more than academic interest, 
while the time is not yet ripe to make its study 
of practical effect in every-day problems. This, 
however, if true, is true only in part; and while 
indeed there are vast fields of research which await 
exploring, there is also a mass of information, which 
even in the interest of purely scientific investigation, 
stands in need of centralisation and co-ordination, 
bxiA through such centralisatiou might be made 
av^l^e for far-reaofaing appUoation^ 


The neeti for some such organisation of the data 
bearing upon human heredity has long been felt. 
So long ago as 1930 it received practical recognition 
in the appointment by tiie International Federa¬ 
tion of Eugenic Organisations of an International 
Human HertKlity Committee, of which the main 
purpose w^as the setting up of a clearing house for 
human heredity. The purpose of the clearing 
house was then laid down to be the collection and 
analysis of material, the distribution of the in- 
formation thus digested to institutions, to answer 
inquiries, and to provide assistance for research 
workers, as well as prepare bibliographies of 
current literature. 

After prolonged inquiry, the Inteniational 
Bureau approached the British National Com¬ 
mittee, which had l)een instituted in affiliation 
with the international body, and suggested that 
London was the most suittible centre for sxich a 
Bureau. In acconiance with this suggestion, the 
British Oimmittee in 1933 undertook to set up 
a Bureau of Human Heredity, which now, it is 
announced, has its quarters at 115 Gower Street, 
London, W.CM. This Bureau will co-operate as 
fully as possible with other organisations working 
on cognate material, with the view of economising 
effort and avoiding overlap ; but it will not be 
otherwise, or more closely, connected with any 
other organisation. Its management will he in 
the hands of a Council, which in the first instam^ 
wdll be constituted by members of the existing 
National Committee, to whom will bo added from 
time to time representatives of medical and 
scientific bodies, whose co-operatiob: is desired. It 
shoiild thus be possible to cover as wide a field 
as is possible among those who are either engaged 
in research or in the application of its resifits to 
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practical enda. Thus among the members of 
the first Council are members of the Genetics 
Committee of the Medical Research Coimcil and 
the Industrial Research Board, Prof R. A. Fisher, 
director of the Galton Laboratory, Prof. Cyril 
Burt, representing psychology, and Prof. F. A. E. 
Crew, of Edinburgh. Prof. R. Ruggles Gates will 
act as chairman, Sir Laurence Halsey as honorary 
treasTirer, and Mrs. C. B. S, Hodson as honorary 
secretary. To those are to be added representatives 
of the Royal Society of Medicine, the Statistical 
Society, the Medico-Psychological Association, the 
Eugenics Society, and the British Medical Associa¬ 
tion. In view of the consideration that the value 
of t})e Biureau as a place of reference for facts to 
medical men and other inquirers has been strongly 


stressed, it may be suggested that the representa¬ 
tion of pure biology upon the Gounoil stands in 
need of enlargement. 

Lastly, on the important matter of finance: The 
Bureau at present depends entirely upon private 
subvention* It is estimated that now that some 
small sums have made it possible to set the 
Bureau at work, £10,000 is required to keep it 
going for a period of five years, and an appeal for 
this amoimt has appeared in The Tvme9 of May 6 
over the signatures of Prof. R. Ruggles Gates, 
Sir F. Gowland Hopkins, Lord Moynihan, Sir 
Arthur Keith, Sir Grafton EUiot-Smith and others. 
The purpose of the appeal is one which may 
heartily be commended to the generosity of all 
who are interested in scientific studies of man. 


The Key Industries Act 


T he Key Industries Act may be termed 
appropriately the ‘Fine Chemists’ Charter’ 
for, under its shelter, there has been built up in 
Great Britain a. vigorous manufactiuing industry 
giving employment to a number of chemists and 
chemical workers, which is to-day in a position to 
supply all the essential requirements in medicinals 
and fine chemicals needed by the British Empire, 
and is year by year adding products to its list. 

It is a matter of history that the Act was first 
imposed as from October 1, 1921, with the object 
of protecting the manufacture in Great Britain of 
a number of substances and of scientific apparatus, 
which were essential for defence purposes, from 
unfair competition, particularly as many of the 
industries had arisen under war conditions and 
had been given no time to reorganise on a peace 
basis. The danger of the potential deficiencies in 
these industries was a serious one, and it was 
widely recognised that the words ‘key industries’ 
and ‘safeguarding’ had a very real significance. 

The Key Industry Duties were extended and 
amended in 1926, and became due to expire in 
August 1936. They have now been extended in 
the Budget for a further period of ten years, 
following the report to this end of a committee set 
up by the Import Duties Advisory Board, which 
has made a searching study of the question. A 
useful survey of the working of the Act appears in 
the April issue of the Chemist. 

There has been (some suggestion that the Act 


should be allowed to lapse and the products 
transferred to the Import. Duties Act, but cogent 
arguments were produced against the change, 
particularly because it involved a change in the 
administrative machinery which has hmn worked 
so efficiently by the Board of Trade during the 
fifteen years of ‘safeguarding’. It will be possible 
in the future, however, to impose extra duties 
beyond the 33| per cent ad valorem on iixdividual 
substances coming under ‘safeguarding’ if the 
Import Duties Advisory Committee so determines. 

It is, of course, known that the Act covers 
optical and scientific glass, porcelain and scientific 
instruments, gauges and certain other materials 
besides chemicals. Tbese latter are defined as “all 
synthetic fine chemicals”, “analytical reagents^ all 
other fine chemicals”, and from times to time 
inquiries before a tribunal have been held to 
decide whether certain substances came within 
this definition. In December 1933 a “preparation**, 
as distinct fit>m a chemically identifiable com¬ 
pound, was added to the list against the opposition 
of the Board of Trade, a decision which did not 
find favour in medical circles. 

It is unquestionable that the fine chemical 
industry of Great Britain, and indeed the oheniioal 
industry as a whole, has benefited greatly fipom the 
imposition of the duties. Its continuance will give 
a reasonable period of security in which long-term 
plans can be undertaken, research and tike 
training of the necessary staff enooursged. 
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Organisation of Science in the U.S.S.R. 


Soviet Science 

By J. G. Crowther. Pp. x+342+16 plates. 
(London: Kegau Paul and Co., Ltd., 1936.) 
12^. 6d. net. 

M r. crowther is well qualified for the 
task he lias undertaken. He has already 
published two books on historical aspects of 
seienoOf and he has a wide knowledge of Russian 
scientific institutions. Further, he is very friendly 
disposed to the Soviet system, presenting every¬ 
thing in the most favourable light, yet never dis¬ 
torting facts or indulging in propaganda. He gives 
in this book the most complete account yet issued 
in English of the present position in the different 
branches of science in Russia. 

The author shows at once his familiarity with 
his subject by starting with an account of dia¬ 
lectical matenalism. This is the philosophy under¬ 
lying modem Russian developments in politics, 
science and art, and without some knowledge of 
it one cannot properly api)reciate and understand 
science as pursued in Russia to-day. In the first 
ten pages the author gives a well-written summary 
of this method of proceeding by thesis, antithesis 
and synthesis, but it would have been useful to 
give reference to accounts by English philosophers 
as well as those of Bukharin and Lenin. Those 
English men of science who wish to enter fully 
into the spirit of Russian science must first 
familiarise themselves with this system of philo¬ 
sophy, otherwise they will constantly find them¬ 
selves confronted with ideas they completely fail 
to understand. 

Next follows an account of the organisation of 
scientific activity in Russia. The Academy of 
Sciences is at the head : its original r^triction to 
forty members has been relaxed, and it now 
includes 18 chemists, 13 historians, 10 philologists, 
10 g^logists, 8 orientalists, 8 biologists, 8 en¬ 
gineers, 6 economists, 4 physicists and 2 philo¬ 
sophers. The sciences are divided into three 
departments, natural science, sociology and techno¬ 
logy ; these are pursued in about twenty large 
institutes with great staffs and a considerable 
budget. 

Academy makes its five-year plan of 
soientifio investigation which the Institutes then 
oarry out. The individuals working at these 
institutes may discuss among themselves how best 
to perform their allotted UaikAy but they cannot 
strike out a line of their own independent of the 
Aead^y’a instruotions. Until 1934 the Academy 


was in Leningrad, but it was felt that the intel¬ 
lectual atmosphere of that city was not assimilated 
to that of the new communist society; the 
Academy was therefore transferred to Moscow, in 
the hope that, os Mr. Crowther says, “if the intel¬ 
lectual centre was also at the headquarters of tlxo 
Government and nearer to the spiritual sources of 
the new ideology, the defects in its intellectual 
atmosphere would l)e removed by the closer 
contact*’. 

The work of several of the institutes is described. 
The organisation is completely different from any¬ 
thing in Great Britain. There are frequently three 
leaders ; the director, the secretary of the trades 
union to which the members of the staff belong, 
and the secretary of the group of Communists or 
the ‘party cell* in the laboratory. The Communists 
(cali^ simply ‘the Party’) are not numerically 
strong; Mr. Crowther instances an Institute 
where out of 330 members of staff only 34 ore 
members or candidates for membership of the 
Party. But their power is such that no director 
dare go against their wishes. Competition for the 
directorship is not so severe as in Great Britau^ 
In the newer buildings the scientific staff 
flats at the Institute, so that they are available iSF' 
each other at all times ; at Kharkov, for example, 
each flat may have tliree rooms, electric light and 
gas for a cooker. There are some disadvantages ; 
water is often scarce and household washing and 
baths may be possible only at night. As every¬ 
where, the staff are young, mostly less than thirty, 
none more than forty-one years of age. Frequently 
the workers engaged on a particular problem are 
organised in a brigade which holds mootings and 
adopts other devices to foster the collective spirit 
and to oarry out their allotted duties according to 
plan. The different brigades enter into “socialistic 
competitions” with each other to see which can 
do the best work, or the quickest work. “The 
personal desires of the individual members of a 
brigade,” says Mr. Crowther, “receive little con¬ 
sideration.” Behind all stands the ‘party cell’ to 
explain Stalin’s pronouncements, to organise 
socialistic competitions, and generally to see that 
the ‘plan’ is carried out. Staff lectures and staff 
meetings are frequent, and much stress is laid on 
the need for political and philosophical instruction 
of the staff; “discussion of philosophical ques¬ 
tions,” Mr. Crowther tells us, “deepens the workers’ 
understanding of the nature of science and its role 
in social affairs. It reveals, too, often unoon- 
amoualy, the tandenoies of the participators' 
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thoughtfl. Saboteurs may be discovered through 
the suggestiveness of their philosophical opinions/* 
Mr. Crowther does not say what becomes of these 
saboteurs, and indeed he may not have been able 
to find out. 

The numbers of people engaged are enormous. 
Mr, Crowther describes, among others, N. I. 
Vavilov’s Plant Research Institute at Leningrad, 
now being transferred to Moscow. One branch 
alone of his work reqiiires 1,800 assistants ; another 
requires 2,000. Huge staffs of this sort present no 
difficulty to Vavilov, who is certainly one of the 
most remarkable men 1 ever met in Russia. He 
began by making botanical expeditions to various 
parts of the world to collect the wild species of 
the various ciiltivat*ed plants, and set up the very 
interesting hypothesis that a region where many 
wild varieties of a species occur is clearly a region 
of genetical instability and therefort) probably a 
centre of origin of that species. On tlds basis he 
has constructed maps showing where the various 
species of cultivated crops arose. These he finds 
are very similar to the maps showing the origin of 
domesticated animals and of civilised man. He 
uses this enormous mass of material in making 
genetical ex|)eriments on a grand scale, and already 
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be has produced some very interesting new 
varieties of crops. 

It is almost like a different world firom ours. 
Which will in the end prove the bettor n^ethod 
for scientific discovery ? The British system 
has its defects, which the dialectical materialists 
are not slow to point out; Mr. Oowther quotes 
as one of their paradoxes : “as scientists [in 
Western conditions] achieve more and more 
extraordinary triumphs in their own branches 
they seem as a class to become more and more 
stupid”. In this new system of planned scientific 
activity “every scientist knows his place and 
the degree of his dependence on others. He 
is unable to give harmful expression to illusory 
ideas of absolute freedom or behave with social 
irresponsi bili ty * *. 

We know how much the world already owes to 
Russian scientific genius. Will the new order 
help it ? How much freedom is necessary for 
human development ? Perhaps the most interest¬ 
ing and valuable part of the great Russian experi¬ 
ment is that it will sliow how far a group of men 
can advantageously arrange a nation’s material, 
intellectual and spiritual life on a plan to which 
all must conform. E. J. RrssELL. 


Experimental Physics 


Grimschls Lehrbuch dcr Physik: 
zum Gehrauch beim Unterreicht, neben Akad- 
emischen Vorlesungen und zura Selbststudium. 
NeubearlxMtet von Prof. Dr, R. Tomaschek. Band 
) : Mechanik, Wirmelehre, Akustik. Neunte 
Auflage. Pp. vii | 674. (I^eipzig und Berlin : B. G, 
Teubner, 1036.^ 19.80 gold marks. 

^ I "'HE new edition of “Grimsehl” needs no 
^ lengthy introduction to students of physical 
science. The present volume (mechanics, heat and 
sound) preserves its strictly elementary character 
—insisting on the view that physics is primarily 
an experimental science, and confining mathe¬ 
matical expositions to the very simplest applica¬ 
tions of the infinitesimal calculus. Within these 
limits, the exposition of the subject-matter is as 
clear and interesting as ever, and the editor is to be 
congratulated on having covered a very wide 
ground without the slightest tendency to acrap- 
piness in treatment. The treatment is, generally, 
claBsioal, and, so far as grosa mechanics is oon- 
cemed, the editor has judiciously introduced 
matter wliich has not yet come within the compass 
of the ideas of the ordinary compiler of text-books 


—^the section on sound, for example, deals briefly 
with threshold values, and we find diagrams giving 
Lautstdrke in Phon, 

There are here and there slight lapses. The 
description of the variation of surface tension with 
temperature is qualitative, and it is merely a 
matter of a few lines to give an account of the 
power law connecting these quantities ; and the 
aocoxmt of molecular surface energy is in need of 
revision. Surely, too, an account of the determina¬ 
tion of the constant of gravitation can scarcely 
be called adequate which, after describing the 
Cavendish experiment, goes on to the statement^ 
“Die neuesten und zuvorlfissigsten Verauohe sind 
von Rioharz und Krigar-Menzel 1896 in einer 
unterirdisohen Kasematte in Spandau ausgefiihrt 
worden”. There is no mention of the classic experi¬ 
ment of Boys, none of Poynting’s balance method. 
Where one has to pick and choose, it is really 
important that the latest and most trustworthy 
valuer of physical constants should be listed and, 
in this respect, the experiments of Heyl (JBwr. 
Stand. J. Memtrch, Dec. 1930) should be quoted. 
Heyl used a torsion balanoe in vacw ; the large 
masses were steel cylinders 66 kgm..in weight, rim 
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Bmaller masses spheres of gold, platinum, or 
optical glass. Heyl finds for the constant of 
gravitation G ™ fi'OTO x 1(H cm.* gm.*^ sec.-*. 
The value obtained by Bicharz and Krigar-Menzel 
is 6*685 X !(>-*, and Boys obtained 6*658 x 1(H. 
Birge lists the value 6*664 x 10-* based on some 
ffd/iminary experiments by Heyl. 

The choice of experiments on the mechanical 
equivalent of heat is curious. Joule’s primitive 
apparatus of 1843 is described and illustrated, as 
are a laboratory apparatus devised by Grimsehl 
and some of Him’s impact experiments. De¬ 
scriptions of such experiments have certainly 


considerable cultural value ; but when a value of 
a physical constant is Hated in heavy type as 
correct to four rignifioant figures, it is very desirable 
that Bome account should be given of the most 
recent experiments on which the final value is 
based. 

The reviewer does not wish to convey an 
erroneous impression of the merits of the booh, 
and it must be einphasisecl that there are but few 
of such lapses to record. The reader will find Prof, 
Tomaschek’s edition of ‘‘Grimsehr’ a pleasant and 
valuable guide to the fundiimental principles of 
physics. A. P. 


Design Argument Restated 


(1) The Purpose of God 

By the Very Rev. W. B. Matthews, Pp. 182. 
(London : Nisbet and Co., Ltd., 1036.) 7^^. (ki. net. 

( 2 ) The Hope of Immortality 

By the Very Rev. W. K. Matthews. Pp. 87. 
(London : The 8t\id©nt Christian Movement Press, 
1936.) 2«. 6d. net. 

(1) pROBABLY, the argument for theism which 
^ appeals most to the average man is the 
argument from design. Kant’s philosophical 
criticism, and the biological theory of natural 
selection, are usually supposed to have weakened 
its force. Dr. W. R. Matthews, in the volume 
before us, examines it afresh. 

The revelations of modern astronomers do not 
seem to Dr. Matthews to have helped matters 
much. The progress of knowledge has, on the 
contrary, “increased the sense of mystery and 
incomprehensibleness to such a degree that it is 
often difficult to feel that we are in a frietidly 
universe'*. The teleological argument “gains 
nothing". The impression grows upon tis “that 
we are in a world which Is alien to our values, 
indifferent to our hopes, and, if purposive at all, is 
directed towards ends for which we are irrelevant". 

The truth is that nothing much can be done 
with the “design” argument so long as “we make 
the false abstraction of conHidering nature apart 
from the mind which knows nature". The point 
is that somehow Nature has produced minds which 
**bftgin to understand it, to form estimates of it, 
and, as w© are compelled to believe, are advancing 
in their knowledge of it". “The process of nature 
begkis to understand itself and to value itself in 
the oonsolousneas of human thinkers. Here is the 
most secure foundati(m of the teleological argu- 
ment"i 


Dr. Matthews’s argument is that the “emergence" 
of mind and knowledge are unintelligible unless the 
course of evolution is directeti, and that on any 
other view “it is imjiossible to see how there can be 
any reliance on the power of mind to know truth". 

That any theory of evolution which does not 
admit that mind directs the process, must “when 
thought out, load to a negation of the })0S8ibility 
of knowledge, and therefore of the trutJ|t,;tif the 
theory of evolution itself", was argued/by late 
Lord Balfour. But wc are not surg that there is 
not a way out of this impasse. It might be argued 
from the evolutionary point of view that organisms 
have developed minds to enable them to deal 
more efficiently with their nmterial environment 
(Schopenhauer pointed out that as sight is to 
touch, so reason is to sight—sight gives the 
organism a wider range than touch, and reason 
than sight). That their minds do enable mind- 
endowed organisms like men to deal with their 
material environment, does seem to guarantee the 
knowledge supplied by mind—at least to a suffi¬ 
cient extent to satisfy most of us. Tliat minds 
hav^ been evolved for t his special purpose seems 
to be suggested by the failure of minds to cope 
with certain kinds of knowledge—as was pointed 
out by Bergson, who brought up to date the 
“paradoxes" of Zeno. The point is that the mind, 
even if posterior and not anterior to matter (that 
is, on the materialistic; no less than on the idealistic 
theory), is a trustworthy instrument/or its purpose. 
Most civilised people believe in the same system 
of fact and theory. 

In the same way Dr. Matthews argues that 
“there can be no way of justifying the validity of 
human judgments of value except on the hypo¬ 
thesis that the prior stages of evolution were 
guided by some power which hod regard to values 
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and intended them’*. But is a philosophic theory 
of this sort necessary to acoount for the fact that^ 
as Mr. Michael Boberts has pointed out, while 
from time to time some of the admirers of Wagner 
go over to Beethoven, the process is never re¬ 
versed ? Nor does a man pass from Donne to 
Bupert Brooke. Why ? Is there nothing objective 
a}>out fiesthotio sensibility apart from some theory 
about the origin of values ? 

We have chosen to indicate some reflections 
which will probably occur to scientific readers of 


May 16, 1986 

^iia book, of whom, it is to be hoped, there will 
be many. This very able essay in constructive 
apologetic indeed deserves the thoughtful attention 
of students of science. / 

(2) The publication of Dr. Matthews's broadcast 
lectures on immortality will be widdy welcomed. 
The Dean deals with this vast subject with 
economy and lucidity. Many who heard these 
admirable talks will be glad to have them in a 
permanent form, sinoe they are certainly of 
permanent value. J. 0. H. 


The League of Nations 


(i) The Aims, Methods and Activity of the 
League of Nations 

Pp. 220. (Geneva : League of Nations ; London : 
George Allen and Unwin, Ltd., 1935.) 2s. 

(a) The League of Nations and the Rule of 
Law, 1918-1935 

By Sir Alfred Zimmern, Pp. xi*f527. (London : 
Macmillan and Co., Ltd., 1936.) 12s, fid, net. 

N very diflFerent scales, both these books 
attempt hot merely to describe or assess 
the achievements of the League of Nations but 
also to trace its development from early efforts 
and experiments in international organisation and 
co-operation. 

(1) In the first and smaller volume, the 
greater part of the book is devoted to a well- 
balanced aocotmt of the activities of the League, 
including brief reference to the >^ork of the Per¬ 
manent Court of International Justice and of the 
International Laboxir Organisation. This descrip¬ 
tion of the League’s achievement is admirably 
done and, without being burdened by too great 
detail, enables the reader to appreciate how large 
a place the League already ocoupieg in the relations 
of nations, despite the limitations on its efforts in 
the political field, and the evident weaknesses at 
the present time. Together with the concise 
description of the League's framework and 
methods, it should enable the reader to form an 
idea of the causes of some of the League's failures, 
and of the conditions under which it might function 
much more effectively. 

(2) Sir Alfred Zimmem works on a larger 
canvas. Deliberately excluding the discussion of 
individual problems, he passes over many phases 
of the League's activity and, although a third of 
the hook is occupied by a historical sketch of the 
League, he deals with only the main ohameteristios 
of the foi!r phases into which be divides that 


history. It is, however, his approach to the 
subje<^ which invites the special attention of the 
scientific worker. 

Starting with the pre-War relations between 
States and the methods of co-operation which had 
then been developed, Sir Alfred describes the 
evolution of the Covenant out of the ideals and 
projects stimulated by the Great War and of the 
actual experience of international co-operation in 
allied shipping control and the like. He thus 
endeavours to set the actual form of international 
oo-operation represented by the League of Nations 
against the background of experience in this field 
which we have already acquired, and in the light 
of this to estimate alike the causes of its failure 
and the possibilities of its further development or 
future success. 

The outcome of this essentially scientific ap¬ 
proach is a little disappointing. To some extent 
the reader is prepared for this by the warning 
against the difficulties besetting the scientific 
inquirer and the caution to be used in handling 
all books dealing with the League which prefaces 
Sir Alfred's sketch of its history. Moreover, he 
admits at the outset his doubt whether he is 
writing of an experiment which has reached its 
conclusion or describing the early phases of a 
living and developing institution. 

That doubt is largely justified by the present 
political situation, but whatever the immediate 
issue may be, the material assembled in these 
books will leave no doubt in the mind of the 
scientific reader that the experiment must be con¬ 
tinued in some form or other. If Sir Alfred has 
comparatively little to say, either in description or 
appraisement, of the technical side of the League’s 
work in fields such as health, communicatioiiis and 
transit, etc., where the League’s committees have 
given a remarkable demonstration of the way in 
xi^hich knowledge and power oto be linked, he 
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aitggests that suooess in this field has to some 
extent made oo-operatioii more difficult in the 
pcfiitioal field. 

This aspect of co-operation, overshadowed as it 
may be by political questions at the moment, 
cannot be dismissed so cavalierly. Others besides 
the scientific worker may be disxKiaed to inquire 
why a like approach should not be possible to all 
those difficult problems in the political field which 
threaten the peace of the world at the moment, 
and Sir Alfi^ himself has indicated some of the 
factors involved in such an approach. No means 
of promoting the quantity or technique of inter¬ 
national co-operation can be neglected. Both alike 
increase the probability that the existing organisa¬ 
tion for co-operation such as the League provides 
will be used. Equally the study of the technique 
of co-operation not merely supplies warning of the 


defects or dangers of existing organisation for co¬ 
operation but also assists in the modification or 
development of that organisation to meet changed 
conditions. Sir Alfred's conclusions in fact under¬ 
line this necessity for a continually developing 
organisation for international co-operation, both to 
provide the machinery for settling disputes, and 
also to assist its members in discovering sensible 
ways of dealing with their own affairs. 

Both books can be heartily welcomed as assisting 
the reader to arrive at that impartial and accurate 
knowledge of the functions and achievements of 
the League upon which alone its authority is 
finaUy based, and without which w© can scarcely 
hope for that new spirit in the whole field of inter¬ 
national politics which is the c^entral problem of 
the League. 

E. Bbightman. 


Principles of Genetics 


Genetics 

By Prof. H. S. Jennings. Pp. 351. (London: 
Faber and Faber, Ltd., 1936.) 16«. net. 

HE extraordinary growth of genetics as a 
science has been accompanied by the publica¬ 
tion of innumerable volumes giving general 
aocoiuxts of progress or more detailed studies of 
particular fields. The contributions of Prof. 
Jennings to this subject have been notable, 
especially his work on the Protozoa and on the 
mathematical rules of segregation. His Avritings, 
moreover, bear the hall-mark of clarity and order¬ 
liness of thought. They are therefore well adapted 
for the introduction of these aspects of biology to 
the general reader. Another notable aspect of 
Prof. Jennings's books is that he does not confine 
his biological conclusions to animals and plants, 
but brings them home directly by their application 
to man himself. The present volume will sustain 
his reputation as a thinker who faces the biological 
and eugenic conclusions to be drawn from gonetical 
research. 

This volume is a presentation of the general 
features of genetics such as ©very educated person 
should know. It is not intended as a technical 
introduction, but it points out and enlarges upon 
those aspects of the subject which the intelligent 
layman will wish to understand. The first chapter 
deals with the hereditary material, the chromo¬ 
somes, which are passed on from cell to coll and 
from generation to generation. In Chapter ii this 
*'genetle swtem” is considered in contrast with 
the mtiseoW or the The picture 


of meiosis given at this stage is obviously incom¬ 
plete, corresponding with knowledge about twenty- 
five years ago. But the author in his treatment 
follows the history of the development of know¬ 
ledge, the more recent phenomena of linkage and 
crossing-over being considered in Cliapter vi under 
the constitution of the chromosomes. 

Sex-linked inheritance is explained, first from 
the well-known cases of hemophilia and colour 
blindness in man, and afterwards from the 
phenomena in Drosophila. “The relation of genes 
to characteristics” considers multiple, duplicate 
and modifying factors in Drosophila and the action 
of genes in development, but it ends characteristic¬ 
ally with a study of physical and mental inheritance 
in identical human twins, which is continued in 
the next chapter on the “relation of characteristics 
te the environment”, where the facts are set forth 
clearly and without bias. The last two chapters, 
on genetic variations, refer to mutations in many 
organisms and the methods by which they 
originate. 

In a work of this kind, where choice of topics 
is essential, there are many which might have been 
included, but the author wisely emphasises 
principles rather than facts, and the book can be 
recommended to every reader who wishes to have 
an understanding of genetics in its biological 
aspects and relations rather than a detailed 
treatise on the subject. Among slips noted is the 
f^atement (p. 169) that the gaihden pea and the 
sweet pea have eight chromosomes. 

R. RnoGi^ Gatxsv 
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A Fugue in Cycles and Bels 

By John Mills. Pp. vii-f2d9. (London: Chai>man 
Aiid Hall, Ltd., 1036.) 13#. 6d. net. 

Tbe author points out that miiHic in pant agon has 
developed '‘without benefit of physics, except in so far 
as the simple rules of Pythagoras gave .support to 
certain musical intervals against possible changes in 
taste, or style ...” In this book an accoimt is given 
of modern developments arising from successful 
efforts to improv^e tbe tranamissiori of music and 
speech. The two chief factors are pitch and fre¬ 
quency, the latter liere denoted in the title as cycles ; 
and intensity and loudness, indicated by ‘bols*. If 
one sound is ton times as loud as another, it is one 
‘bel’ higher in sound le\‘el. If A is about 25 per cent 
louder than 7i, then A is one ‘decibel' (db.) above B. 
The nwjessity for some such scheme arises from the 
fact that a full orclu'stra may vary in sound energy 
from about 70 watts down to a few microwatts, with 
a ratio of ten million to one*, so that a logarithmic 
notation is recjuired, and in this particular case the 
range is clearly 7 bels, or 70 decibels. 

Although in most castes frequency and pitch may 
be dotjmed t>quivalexit, yet an increase of intensity, 
without change of frequency, will produce an altera¬ 
tion of pitch. Thus it is stated (p. 117) that Stevens 
of Harvard hiis fovmd that “if the |>ower-level of a 
150 cyide tone, as it reaches the ear, is 76 db. the 
frequen(!y of tlie reference tone hjAS to be reduced to 
146 eyclcs (at a low power) to l>e equal in pitch”. 
The latest determination of the threshold of audition 
is stated (p. 85) to b(? PI watts. This extreme 
sensitivity of the ear and mind is combiiuxl with 
marvellouB delicacy of analysis. 

The book also deals in an interesting way with 
questions of transmission, distortion, overloading, 
noise, reverberation and auditorium acoustics. The 
final port presents and explains jJots and graplis 
■obtained mainly at the Hell Research T^iboratories, 
New York. 

The Book of Minerals 

By Alfred C. Hawkins. Pp. xiiH-lhl. (Now York: 
John Wiley and Sons, iuc. ; London : CUiaixman and 
Hall, Ltd., 1935.) 7s. (kf. net. 

Thk professed purpose of this little Inxok is “to tell 
to the people the story of the minerals”, and to this 
end tlie axithor has bt^en careful to keep his text free 
from all technicalities. The opening se(?tion offoi’s 
brief advice on whore to look for minerals and how 
to collect them, “liow to tell minerals apart” (by 
moans of hardness, spetrific gravity, blowpipe tests, 
etc.), and gives some accoimt of crystals and their 
classification. The main part of the book contains 
short descriptions of the most common minerals, well 
illustraU'd with photographs of museum specimens. 

To one knowing nothing of the subject “The Book 
of Minerals” would provide a pleasant companion 
for a walk round a museum collocation. The young 
collector, for whom in many ways the Iwok seems 
to be designed, would soon reaoli a stage when this 
‘‘Miner^ogy without Tears’* would no longer satisfy 
his growing thirst for knowledge. B. W. A. 


Tabulae Biologioae Periodicae 

Herausgogeben von C, Oppenhoimer und L, Pinoussen. 
Band 3,*Nr. 4 (^Tabulce Biologicao, Band 6, Nr. 4). 
Pj), iv 4 321-436, Band 3, complete, 55 gold marfes., 
Band 4, Nr. 1 Tabular Hiologicfle, Band 10, Nr, 1). 
Pp. 160, Band 4, complete, 55 gold marks. Bond 4, 
Nr. 2-3. (- TabuUe Bioiogicao, Band 10, Nr, 2^3.) 

Pp, 161-208 ; 200-288, (Den Haag : W. Junk* 1934.) 
55 gold marks. 

The data given in these numbers of the “Tabulie 
Biologicse” will be of interest to all biologists. The 
last j>art of vol. 3 concludes the list of polypeptides 
acted upon by erepsin and trypsin, and also tabulates 
the compounds hydToly8€*d by v^arious ami doses. The 
remainder of the munber is devoted to a list of plants 
cultivated fpr their food or of commercial value, 
including their natural habitat, centres of cultivation, 
use and finally chromosome numbin'. Aji index to 
the volume is included. 

The first part of vol. 4 has sections dealing with 
rodox-systerns, resjiiratory pigments and the blood 
groups of the different nations of the world (which is 
concludinl in No. 2 of tbo volume). Other sections 
deal with the infiueneo of light on the germination of 
seeds and tlu^ physiology of the Myriapoda, No. 2 
also includes data on the kidneys and a list of acids 
foimd in lichens. No. 3 has three secstioas only : a 
list of the less common elements found in the tissues 
of different animals ; data on the skulls of prehistoric 
man and finally a second article on the biology and 
toxicology of gases, vapours and sprays used in 
warfare. Tlu> material of this journal does not lend 
itself to a more detailed review, but the data should 
prove extremely usi^ful for those intorosttKl. 

Probability and Random Errors 

By Ur. W. N. Bond. Pp. viii4-14l. (London: 

Edward Anaold and Co,, 1935.) 1ft#. 6d. net. 

This is a bright and original treatment of a subject 
voted by many as dull, however necessary it may be 
for the experimentalist to discuss with care the 
accuracy of the end result of his measurements and 
calculations. The book is addressed primarily to 
students of physios and chemistry, but others will 
find it interesting and useful. It begins with questions 
of pure probability, leading up to the discussion of 
problems of random migration and kindrtxi topiOs 
that are of interest to the modern physicist. Various 
types of error are listed, and a chapter is devoted to 
their estimation. We then have an unusually full 
chapter giving the probable errors of various com¬ 
binations of measarM quantities. The fitting to data 
of the straight line and parabola is described, together 
with examples of the fitting of other types of curves. 
The first part of this section might have been simpli¬ 
fied arithmeticwUly, since the data are in all casee 
ocpially spaced, by giving a method, such as that of 
Aitken, based on orthogonal polynomials. A chapter 
on poriodogram analysis follows, and the book ende 
with a number of miscellaneous examples, and with 
two short appendixes, in one of which the forsimlie 
of the book are conveniently summarised for re¬ 
ference. 
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X-Ray Studies of Protein Structure* 

By W. T. Astbury, Textile Physic^ Laboratory, University of Leeds 


A CfOORDING to the clasaioal reaearcheH of 
Fischer and others, proteins would appear 
to be esijentially polypeptides, giant molecules 
formed by the repeated condensation of a-amino- 
acids. This concept leads naturally to the idea of 
long chain-molecules like that of cellulose, the 
structure of which was worked out some years ago 
by a particularly happy combination of chemio^ 
and X-ray methods^ Similar methods applied to 
one of the simplest proteins, fibroin^ the fibre sub¬ 
stance of natural silk, show that, for silk at least, 
the hypothesis is substantially correot^; that, in 
fact>, this fibre is a kind of molecular yam or sliver 
built up by chain-like molecules, fully-extended 
jKjiypeptides, lying roughly parallel to the fibre 
axis. The approximate dimensions of those chain- 
molecules may bo predicted from atomic data 
already available, and they are found to fit in well 
with the results of X-ray analysis. 

The X-ray photographs of all natural protein 
fibres, hair, muscle, collagen, fijather, etc., show 
certain features in common with that of natural 
silk, and it seems clear that they are all built up 
in very much the same manner from chabi- 
molecules lying along, or simply related to, the 
fibre axis. But in other respects there are well- 
marked differences which indicate that the straight- 
chain configuration found in silk (lannot be true 
in general. Specially does tliis objection hold in 
the case of mammalian hair. On stretching hair, 
however, a new X-ray photograph is obtained 
which shows again the charaotoristics of fully- 
extended polypeptides. The chain-molecules of 
heratint the protein of hair, must therefore be 
nomally in some regularly folded state from 
which they can be pulled out straight, and to 
which they return when the tension is released *. 

Mammalian hairs, spines, horn, etc., are elastic 
over a range recalling even that of rubber, and 
X-rays thus indicate that the property resides in 
the keratin molecule itself, which can be trans¬ 
formed from a folded configuration (a-keratin) to 
the straight-chain configuration (p-keratin) and 
back again an indefinite number of times. The 
structure of ^-keratin* (Fig. 2) appears to be that of 
a polypeptide ‘grid* built up by interactions and 
combinations between the various 'side-chains’ of 
neighbouring 'main-ohains'. To accommodate 
these interactions the grid buckles, so to speak, in 
such a way that the main-chains fold in planes 
trahsveTBe to the side-chains. In the presence of 

* SilfeatoiHM of tOrae iMtarw d«|ivet«4 at th« BoTal InstltalloD 
tm Sa and S7 and llanh a 


water the folds can bo pulled out by mechanical 
force, but they resume their normal configuration 
when the stretching force is removed. The basis 
of the 'setting’ of hair when steamed in the 
stretched state is the hydrolytic breakdown of 
certain of the cross-linkages of the grid which are 
put under stress when the molecule is stretched. 
The broken cross-linkages then ultimately re¬ 
form in new (unstressed) positions, thereby 
eliminating the driving force of contraction. If, 



noB. I'i. x-ray photograplw of (1) a pmtfiln In tlift a-txinflffuratlon, 
(2) a protdn lu tho Zl-cofiflguratlon, (:)) dUiortented ilenaturtKi protein, 
and (i) atretebod donstuiod albumin. (Fibre axle or axle of extension 
vertical.) 

however, the cross-linkages are broken hut not 
allowed to re-form, a more labile state is induced 
in which the (modified) keratin molecule can be 
made to contract to a length oven shorter than 
that of normal a-keratin (' 0 upor<x)ntraotion’). 

The X-ray photograph of washed and dried 
muscle (Fig. 1) is remarkably like that of a-keratin* 
The photograph in the main arises from the chief 
muscle protein, wyown*, which must be presumed 
to exist normally in a folded, or a-, configuration. 
If, therefore, the elastic elements in muscle are 
by analogy with keratin the myosin chain-mole¬ 
cules, the contraction of muscle corresponds to the 
'^peroontraotion’ of keratin, and it should be 
possible to transform both myosin and muscle 
into a straight-chain, or configuration*. These 
trazurformatiom have now been aocompliBhed*, 
by stretching myosin film and washed muscle 
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respeotively, and the formetr has also been made to 
show ‘eupeircantraction’ afbet the manner of the 
contraction of muscle itself^*’. Figs. (1) and (2) are 
tyjncal a- and P-photographs, respectively, (1) being 
that of the foot retractor muscle (washed and dried) 
of Mytilus edviis, and (2) that of stretched horn. 

Ck)nsidering now these two further points : (a), 
that in spite of the close resemblance between 
their X-ray photographs the sulphur content of 
myosin is quite small compared with that of 
keratin, which among proteins is outstandingly 
rich in sulphur; and (6), that the side-chain 
breakdown shown by X-ray analysis to precede 
the sujwrcontracting state of keratin has been 
found by Spoakman*to be largely concerned with 
the cystine -S-S- linkage between neighbouring 
main-chains, we gain the strong impression that 
liair protein is no other than a kind of mtiscle 
protein ‘vulcanised* in order to reduce its elastic 
sensitivity and at the same time impart resistance 
to chemical attack. 

The molecule of feather keratin appears to be 
in a slightly contracted p-configuration. X-rays 
show that it can be stretched continuously and 
reversibly over a range of some seven per cent*. 

Svedberg’s investigations with the ultra-centri¬ 
fuge^ indicate that the molecules of many soluble 
proteins are large globular units or combinations 
of such units, and crystallographic examination 
and certain X-ray results support this view. Most 
X-ray photographs, however, taken without any 
special precautions, suggest almost the antithesis 
of this and indicate that the molecules either 
consist of, or generate spontaneously, polypeptide 
chains configurationally analogous to p-keratin. 
The idea thus takes shape that most proteins as 
usually examined by X-rays are in a degenerate 
state, that their original specific configuration has 
broken down partially or completely to form dis¬ 
oriented polyjKiptide chain-brnidles**. The hypo¬ 
thesis is further strengthened by the observation” 
that when proteins are deliberately ‘denatured*, 
for example by heat, the resemblance to dis¬ 
oriented p-kcratin becomes even more pronounced. 
This will be clear by comparing Figs, (2) and (3), 
the latter being a powder photograph of boiled egg- 
whito—or for that matter, to all intents and pur¬ 
poses, any denatured protein. A crucial test, 
therefore, is to whether it is possible to obtain an 
X-ray photograph like that of oriented p-keratin 
simply by stretching a denatxmed protein. 

This tost has now been carried out, and artificial 
fi bres and films of denatured al bumin s and 
globulins have been shown to give, on stretching. 
X-ray photographs typical of oriented bundles of 
fully-extended polypeptides. The crystallographic 
orientation, though, of these photographs is not 
always the same: whereas stretched denatured 


edestin, for example, gives a {diotograjm like 
(2), corresponding to chains lyhog oltnig the axis 
of extension, a stretched film of ‘poached’ egg- 
white gives a photograph like Fig. (4), corre¬ 
sponding to ohams lying across the axis of exten¬ 
sion. The observed types of photograph can be ex¬ 
plained only on the assumption that the polypeptide 
chains in denatured albumins are in general much 
shorter than those in denatured globulins**. 

It should be noted that films and fibres of 
denatured proteins are elastic, and often over a 
great range, presumably because the denaturation 
process usually results in a random, and maybe 
sometimes incomplete, liberation of <jhains which 
in part coalesce into bundles and in part remain 
in an irregularly coiled-up state from which they 
may be pulled out by tension, rather in the manner 
of the polyprene chains when rubber is stretched. 

The immediate question of the future concerns 
the precise relation or relations tetween the 
‘globular’ proteins and the ohain-moleoules to 
which they give rise so readily. Which is the more 
fundamental, the globular form or the chain form, 
and is one obtained from the other by a prociess 
of simple coiling or uncoiling, or is the chain form 
a Cvonsoquenoe of the linear polymerisation or 
condensation of the globular form ? At the 
moment there is evidence for both possibilities**, 
though it seems more likely that in general do- 
naturation involves little more than (a) the 
dissolution of intramolecular co-valent linkages, in 
particular the -S-S- linkage, (b) the uncoiling of a 
chain system, and finally (c) the coagulation or 
‘crystallisation* of the lilwated chains into bundles 
configurationally analogous to those of p-keratin‘*. 
It must be emphasised, however, that though 
denaturation appears always to lead to the forma¬ 
tion of polypeptide chain-bundles, it does not 
follow that all chain-bundles are necessarily 
denatured. The muscle protein, myosin, for 
example, may be said to be ‘configurationally 
disposed’ towards denaturation—and indeed it 
denatures with extreme ease—but so long as it is 
not allowed to dry it tends to remain soluble. It 
is clear that if irreversibility is to be avoided, then 
at least the chains must be kept from too intimate 
relations with one another. 

What then constitutes reversibility of denatura¬ 
tion, if there is such a thing, and Anson and 
Mirsky** maintain that there is ? At the moment, 
the answer given by X-rays would appear to 
this, that it is determined by (a) the extent to 
which a globular protein may be uncoiled reverii- 
ibly, and (6) the possibility of keeping the liberatecl 
chains from agglomerating into parallel bundles; 
or in other words, of avoiding more intimate or 
widespread interaction than obtained in the 
original globulai^ configuration* Much eheme to 
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depend the msy the globular proteina are built 
up ih the first piaoe. If ^ey are built up piecemeal 
not by the coiluig of one or more polypeptide 
chains, then reversible uncoiling ia perhaps unlikely. 

A purely formal approach to the constitution of 
the globular proteins may be made by combining 
the results of X-ray analysis with the study of 
protein mcmolayers. From the X-ray examination 
of the fibrous proteins we must conclude that in 
fully-extended polypeptide chains, in ^-keratin or 
denatured edestin, for example, the average 
length of an amino-acid residue is about 3^ A., its 
thioknoss is about 4} A., and its average width in 
the Bide-chain direction is about 10 A. The 
density of a fibrous or denatured protein, there¬ 
fore, should be about 0*0105if, where JR is the 
average residue-weight of the amino-acids in 
question. If we take to be of the order of 120, 
this gives a density of 1 *26 gm. per c.o.—and it is 
a fact that proteins do have very much this sort 
of density. Similarly, protein monolayers formed 
of parallel arrays of more or less fully-extonded 
polypeptides with their side-chains dipping into 
tlie substrate should have a common area (not 
allowing for hydration) of about 95-5//2 sq. metres 
per mgm. ; that is, for .fl«=120, about 0*795 sq. m. 
per mgm. Now Qorter and his collaboratorsfor 
example, find always in the region of pH 1 an 
area (extrapolated to zero pressure) of the order 
of 1 sq. m. per mgm., and a similar area often at 
the isoelectric point also, whether the molecular 
weight be 35,000 (Svedberg's ‘unit*) or a multiple 
of that; for example, insulin (pH 5), 0-875: 
pepsin (pH 2*7), 1*0 : xein (pH 6-6), 1*07 ; oval¬ 
bumin (pH 4*7), 0-88 : casein (pH 4-6), 1*04 sq.m, 
per mgm. The natural conclusion is that protein 
monolayers, under certain conditions at least, are 
formed by the liberation of polypeptide ohams 
from an originally globular configuration in some¬ 
thing the same way as in the process of denatiiration. 

A further helpful step forward was made by 
Gorier^ when he showed that the area of a protein 
monolayer, under the conditions defined above, 
oorresirands to that of a set of spheres of radius 
about 22 A., which is the radius found by Svedberg 
for hia spherical units of weight 35,000. (More 
re<)ently Bernal and Oowfoot, in the only reason¬ 
ably successful X-ray analyses of unaltered single 
protein crystals so fiir accomplished, have arrived 
at a similar result for the molecules of pepsin and 
insulm^.) Gorter’s result may also be derived 
from first ptinciplea by means of the X-ray data 
given above; but it is difficult to proc^ to 
the obv'ious inference that globular proteins are 
by way of being simply curved monolayers with the 
ei4eT()hains directed radially, because the calculated 
dainty (about 1-14) of such systems is too low. 

It fe a ibot that the density of the 


globular proteins is ronghly the same as that of 
the fibrous proteins. What other possibilities are 
there then that conform to Gorter’s finding ? One 
is the cylinder whose height is equal to its diameter, 
and whose area, therefore, is again 47cr*, but the 
calculated density of this (about 1) is still UsB 
satisfying. Actually there is no solution al(mg 
these lines except by building a system out of pieces 
of monolayer separated by the ^utracierialic 'side- 
chain spacing" found by X*ray analysis. We have 
thus to place four disks of monolayer of diameter 
about 40 A. on top of one another ai a distance ^ 
ahovJt 10 A. apart. Both the weight and the 
dimensions then correspond to those of Svedborg’s 
units, the density is correct, and the area of the 
liberated monolayer would be equal to the surface 
area of spheres of the same diameter. Furthermore, 
though X-ray data on the globular proteins are 
still so meagre, such an arrangement fits in well 
with present indications that their structure 
must in many oases be somehow closely related to 
that of the fibrous proteins. 

Just recently, Wrinoh has arrived at similar 
conclusions along quite different lines of reasoning^^i 
In effect, she has succeeded in generalising the two 
features of the keratin transformation that it 
was found necessary to postulate in order to 
explain quantitatively the experimental facts : (a) 
that the chain should fold hexagonally at regular 
intervals, and (6) that the side-chains should 
stand out transverse to the plane of folding. 
Perhaps there is some justification then after all 
for the suggestion^ that in a way keratin is the 
grandfather of all proteins. 


‘ K. H. lCey«r »nd H. Mftik, “D6r AuTbau der hovhpolyinet«i) 
orgauiflclMa Natui«to(r«*\ 1030. 

^W. T. Aafcbury, J. Soe. CSm. Ind., 4$. 441 (1690). J. Teaet. SH., 
4.1 (1031). **Fundamenua of Fibre Stmoture’', 1933. W. T. Aetbary 
and A. Stieet, Pha. Tran*. Rdu. Soc,,A, MO. 76 (1931). 

» W. T. Astbury and H. J. WchmU. Na-tvrib, Itt, 913 (1030): PWt. 
Tram. Roy. 8oc„ A, SSS, 333 (1933); W. T. Astbury and W. A. Btason, 
Pne. Roy. Soe., A, IM. 533 (1036); H. Woods, NAtims. 1S«, 700 

T. Astbury, Trunt, Fantdtty Soc., 89, 193 (1933); OoW Spring 
Karl^r Symposia on Quantitative lilology, 8, 15 (1934); KoUoid-e., 
00. 840 (rnl). 

i W. T. Astbury and B. Dickinson, NAtOUB. 10S, 96, 765 (1085). 

* O. Boehm and H. H. Weber, Kottoid-Z., il, S^O (1932). 

» H. H. Weber, P/fSp. 205 (1934). 

' J. B. SpsakmaD, Natuus, in, 030 (1033); JubUeo Issue of J. JSoe. 
Z/gWr and CfUovrisU, M (1034). 

^ W. T. Astbury and T. 0. Hanvlck, NATtmu. 18D, 809 (1032); 
W. T. Astbury, Tran$, Faradoy Soe„ 89, 200 (1933); KtUMd^S., 49, 
840 (1984). 

** See, for example, Ckm* aseisiM, 14, 1 <19M), and numetoas 
papers in Katuus. J. Amor. Chem, Soc.^ KoRoid^Z.j etc. 

W. T. Astbury and B. Lomax, KATtrni, 184, 796 (1034); J. 0km 
8oe., 840 (1985). 

*■ W T. Astbury, S. Dickinson, and K. Bailey, Bioekm. 89, 
2351 (1935). 

” See papon in J. Gm. Phyiiol. over tbo last ten vears. 

B, Qonwt and F. Qrendel, Tram. PoradaySoc., 88 , 477 (1920) ; 
Proo. /Ten. AJbad. WstenseA., 89,1262 (1920); liioeAem. Xm 801, 891 
(1928); B. Ootter, J. van Ormond^ and F. J. F. Dorn, Proc. £on 
AM. WririwoJl., aSf 838 (1032); S. Dorter and J. van Ormondt. 
ibid., 48» 982 (1933); BieeAem. J., 89, 48 (1930): B. Dorter and Q. T 
F^ppL Free. £on. AM. WsCenseA., 87, 788 (1934): X. Qorter. IWd., 
87. m d934); Aiwr. J. Oismtm o/ CAil^n, 47,945 (1934); J. Om. 
PiyM.f lii 481 (1935); B. Oorter and W. A. Seeder, ibid., 18, 487, 

Goiter and F. Grendel, Proe. Kon. Akad. WetnuoA., 88 » 770 

D. Benal and D. Crowfoot, Natcbi, 188. 794 (1984); D 
crowfoot 186. 601 (19^. 

» D. H. WaiMh, NAtORlI. 411 (1986). 

» W, T. Anbury. ; W, t. Astbuiy and 

B. Lomaxt nATcaii 118. 




806 


NATURE ilAV 16* l$38 


The Rabbit in Australia 


T O-DAY every country is shy of introducing 
any mammal or bird which is not already a 
permanent resident, recognising that it may 
introduoe a fresh element upsetting the balance of 
Nature of its land. Great Britain has had experience 
of the black and brown rats for centuries, perhaps 
accidental introductions; and has lately incurred 
liabilities, which may be enormous, by the purpose¬ 
ful introduction of the American musk-rat, already 
the major pest of Central Europe ; and the escape 
of the grey squirrel from the London Zoo. The 
rabbit also is held by Hinton to have been an 
introduction by the Normans; there are no 
mentions of warrens in Domesday Book. The 
English sparrow is only too well known in the 
United States and other countries. All pale into 
insignificance when compared with the rabbit in 
Australia, which, if control fails, will assuredly 
devastate a continent. The earliest arrivals, prob¬ 
ably domesticated forms, were passengers on the 
first fieet of settle 149 years ago. In Tasmania, 
rabbits were ’‘running about some of the large 
estates in thousands” by 1827. Many of the 
smaller islands were ttlso being stocked to pro¬ 
vide food for shipwrecked mariners. On the 
mainland such areas where they flourished wore 
hemmed in by forests, containing natural enemies, 
carnivorous mammals and birds. Then in 1859, 
two dozen wild rabbits were introduced to a 
Geelong estate, on which 20,000 were killed in the 
next six years, an estimated stock of 10,000 being 
left. To-day, three quarters of the continent is 
over-run. 

The rabbit was originally an inhabitant of North 
Africa and southern Europe. The Romans carried 
It everywhere, sometimes (Majorca) with disastrous 
results. It is extraordinarily prolific, commencing 
to breed at four months of age and dropping up 
to six litters a year with an average of six young 
at each. The young can look af^ter themselves 
when a fortnight old. If in any country there ore 
suitable crevices in rocks or holes in the ground 
or protection by fallen timber, the young rabbit 
does not burrow, but in open country they dig 
holes, extending to 7-8 feet deep and often 
to great length; thus many living together 
form extensive warrens. The doe excavates 
a special burrow of its own, usually near the 
surface of the warren, where the earth is easiest 
to dig. 

Essentially, the rabbit is on inhabitant of the 
plains, and at Geelong were the plains which form 
the greater part of Australia, with no enemies 


capable of keeping such a prolific animal in check. 
The inhabited parts were mostly laid out in sheep 
runs. Competition commenced, both rabbits and 
sheep eating the same food ; the rabbit preferred 
the finer and more nutritious grasses and was a 
closer feeder and thus won in the struggle. So 
long as they were not too numerous, the stockmen 
lik^ them, for what did it matter if they were a 
few sheep less, while they had a variety in their 
food and espedally a perquisite by the sale of 
rabbit skins. It was very shortsighted, for when 
drought came, the rabbit always won, for the sheep 
died first and more than sufBicient rabbits were 
left. Then came wet seasons and the rabbit 
multiplied and pushed out into the semi-desert 
with its isolated bushes and low trees and its 
tussocks of grass. In turn drought came ; the 
grass was eaten and the bush and the trees ringed 
and killed. What were merely ‘dry lands* become 
desert with no plants to hold the drifting sand., 
Sheep cannot live on prickly pear, the only vegeta¬ 
tion left, but rabbits can. In Australia the imme¬ 
diate problem is the productivity of wool and 
mutton reduced to about half in many pastoral 
districts ; when the quantities of these are so 
reduced that the land no longer pays, it is gradually 
converted to desert. 

The experiments in control at first mode in 
Australia failed. The fox, who listens for the doe and 
her young and digs them out, was introduced, but 
the fox turns his attention to lambs and chicken— 
and, of course, kills out much of the native fauna. 
The efforts of Governments were mainly to prevent 
the spread of rabbits ; thus Queensland tried to 
protect itself by no less than 6,303 miles of wire 
fencing. Bing fences were erected in places and 
often separate stations within these were again 
ringed. Western Australia ran a fence 1,189 miles 
without a break, and as part of this seemed in^ 
effective two subsequent inner fences of 724 miles 
and 160 miles. Trapping and digging are too ex¬ 
pensive—and poisons, while undoubtedly effective 
at times, never clear the whole stock ; and they kill 
ever 3 rthing harmful and beneficial, fur and feather. 
Carbon disulphide was used as a fumigant, but 
even in a burrow its effbet is very brief and many 
rabbits escaped; the same applies to oarb(m 
monoxide. Then the natural diseases of rabbits 
were studied and a virus was tried, but there 
was always left a resistant stock with which to 
carry on. 


Mr, D. G. Steady as j^bbit Euquiiy 
missioner to the,State of New South 



Uay is, tm 

ibe of and this to us 

saaliis tbe soundest protK>8al as yet formulated. 
CJyanogas is oaloium oyai^e in dust form, and this 
in eontaot with ground moistuiu or water vapour 
gives off hydrooyanio acid gas, which is the most 
deadly fumigant known. It is quite safe to handle 
in the portable foot maobixie, and the method is 
to blow a few puffs into the mouth of a warren, 
their number depending on its size, and then to 
dose up and stamp down every hole with the 
spade, and leave the warren, into which dogs had 
previously driven all wanderers. The Oyanogas 
tidces up to a day to decompose and is all ihis 
time giving off its gas, which diffuses so well that 
it penetrates to every part of the burrow. 

Mir. Stead’s figures are convincing, and his claim 
that this fumigant gives *'the greatest kill possible*’ 
and entails "the least possible use of time and 
energy" seems justifiable ; certainly at the esti- 

*Tb» B«bblt In AustnUn: Hatory, Life Story. Hsblto. BScot 
upon Aortraliaa Primary Production and Bait Uaanc of Sxtemiina- 
tmu By tmTld 0. 8t^. Pp. lOS. (WatBOii*a Ba^ K.S.W.: The 
Author: Ixmdon; Univentty of Xxmdon Anhnal weUSue Society, 
1S85.) 2« net. 
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mated cost of 6d. per aore (or even at four times 
as much t) its use means "the lowest cost". In 
Australia it is claimed that tbe better sheep lands 
could be thus safeguarded, and their extra pro- 
duotiveneas in wool and flesh would mean^ a 
handsome profit on the deal. Is it not also equally 
applicable to England, where rabbits have been 
selling everywhere in the country at 6d. a piece 
or less in the past winter ? The shooting of rabbits 
is poor sport, and the eaten-off orops that sur¬ 
round many fields mean often a loss of 10 per cent 
of the crop of a farm, and must be abolished, if 
farming is to pay. No doubt the Ministry of 
Agriculture is alive to the use of Clyanogas, but in 
our experience few farmers or land owners know 
of it, and those who do mostly mgard its use as 
highly dangerous. It is a fumigant applicable to 
the brown rat and perhaps the musk*rat, but in 
each case it requires to be used according to the 
mode of life of the beast. In any event, there is 
some hope now that these rodent pests may be 
controlled. J, S. G, 
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Prof* James Rice 

AMES KICE, who died on April 17 at the age 
of sixty-two years, was associate-professor of 
physios and reader in theoretical physios iu the 
University of Liverpool, Ho was educated at the 
Boyal Academical Institution, and the Queen's 
College, Belfast (now the Queen's University, Belfast), 
Where ho obtained the highest honours (Senior 
Scholarship and Dunville Studentship). In the Royal 
University of Ireland hie career was equally dis- 
ringuished (scholar, student and junior f^ow), and 
at the examinations for the B.A. and M.A. degrees 
and the junior fellowship ho was awarded the highest 
place in the first-olaaa honours list in mathematical 
science. In 1902 he was appointed senior physics 
master at the Liverpool Institute, a post which he 
hdd until 1014, when he was i^oiut^ to a senior 
lectureship in physios in the University of Liverpool. 
In 1924 the Univereity of Liverpool conferred on him 
the title and status of associate-professor, and in 1035 
the additional title and status of reader in theoretical 
pl^cs. 

In the earlier part of his career. Rice was par¬ 
ticularly attracted to those branches of mathematical 
j^ysios which deal with thermodynamics, kinetic 
themy and classical statistical mechanics, and soon 
obtained a mastery of all these subjects. Being 
gifted with a kOenly receptive and flexible mind as 
well as an outstanding ability in mathematical 
sciUswoSi he socm became an enthusiastic and expert 
irtiadeint of the new advances in theoielioal physica— 
^ of the <paantU 2 ii of action, the 


Robb-Einsteiii-Minkowski theory of relativity, the 
Rutherford-Bohr theory of the atom, and the later 
advances in the quantum mechanical theory of 
atomic and molecular events due to Heisenberg, 
Bom, SchrOdinger, Bohr, Dirac and Weyl. 

Rioe's early mastery of the general theory of 
relativity was demonstrated in the clearest fashion 
by the publication in 1923 of his "Relativity; a 
Systematic Treatment of Einstein’s Theory" (IfOng- 
mons. Green and Co., Ltd.). Although not intended 
to compete with the great treatise of Eddington 
(from whom Rioe^s work received a highly favourable 
notice in the columns of this journal), this book 
dealt in a thoroughgoing fashion with the complete 
mathematical theory of the subject, and soon became 
the best text-book in the English language for serious 
university students of theoretical physios. 

Being convinced of the fundamental importance of 
the new outlook on science and philosophy due to 
the concepts of the modem theory of relativity, Rice 
become a devoted advocate of these views and gave 
highly appreciated 'populw* lectures thereon in many 
parts of the country, being invited by the Porlia-* 
mentary Science Group to expound the new ideas to 
the members. His book on relativity in Benn's well- 
known sixpenny series had an immense sale, and 
probably did nmre than any other work on the 
subject to spread the new conoeptB among the 
thinking and more intelligent seotiond of the BritiA 
pabho. Throughout his whole Ufe, Rice was an 
enthusiaatio and expert apostle of the new imd 
wonderful ll|^t that had dome into the tnxnds of 
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mfln. In hk spirit there burned the pure end bright 
dame of a pension for knowing and for teaching thoee 
who would also know. Like those Irishmen of olden 
times who went forth to spread a nerw light through* 
out the world, ho, too, felt lie had a mission, and 
dedicated his life to it with a sehiess devotion that 
had in it the same saintly quality. 

Another example of Rice’s mastery of the principles 
of modem theoretical physios is his '‘Introduction 
to Statistical Mechanics for Students of Physics and 
Physical Chemistry” (Constable and Co.), which was 
published in 1930. He liad long contemplated a very 
comprehensive and advanced work on this subject* 
and bad made many preparations for it, but the 
heavy calls on his time and strength made by his 
teaching work obliged him to conBue his efforts to a 
amallor work. Nevertlielesa, Rice’s "Introduction” 
has catablishcd itself in the affections of students of 
science throughout the world, and forms a very 
necessary and admirable preparation for a study of 
the advanced treatises of Fowler and of Brillouin, 
and the classical work of Willard (iibl>s. 

Prof, W. C. McC’. Lewis, of the University of 
Liverpool, would be one of the first to acknowledge 
the valuable help ho has received from Rice on 
many ociiasions. Htudonts ol* his welbknown treatise 
on physical chemistry will recollect the valuable 
contributions made by Rice to that important work. 

Prof. Rice took a large part in the teaching of 
physics at the University of I.iiverpool. Besides 
lecturing to the advanced: honours students, he gave 
for many years general courses on physical science, 
organised and supervised much of the practical 
laboratory work and was responsible for inspiring 
and guiding the work of many research students. 
Partly owing to his late entry into university work 
ewid largely owing to his wholehearted and unselfish 
devotion to the toacdiing of his students -and many 
of his friends of maturor age—ho allowed himsolf 
little time for making personal advances in theoretical 
physics. Although he published a number of scientific 
papers, he will be chiefly ki^own for his valuable 
books, which are gems of lucid scientific exposition 
of difficult branches mathomatioal physios. He 
tt>ok an active part in the work of the Education 
Department of the University of Liverpool, for which 
his experience in teaching at the Liverpool Institute 
gave him special qualifications. 

Rice cared much for the sorrows and troubles of 
his fellow-men, and took a deep and expert interest 
in the conditions of life and economic welfare of the 
workers in all classes of society. Hia warm heart 
and generous spirit could not tolerate any form of 
social injustice, and led him to take on active part* 
in the work of the local branch of the Fabian Society. 

Keeping himself constantly abreast of the newest 
advances in physical ecionoe, Rice possessed a 
marvellous power of assimilating this knowledge and 
explaining it to others. His constant aim at the 
University was to infuse the work of his students 
from the very beginning with the new concepts and 
principles of physios, rather than to ask students to 
unlearn their earlier knowledge and attack these 
Amdamantol matters as 'advanced work’ in the later 
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stages of ^eir university life, Idaay genetations of 
students both at the Liverpool Institute and at the 
University of Liverpool must owe him a very deep 
debt of gratitude for his inspired and inspiring teach-, 
ing and his constant devotion to their interesta. 
Most nobly and faithfully did he carry on the 
tradition pf his great teacher at Queen’s College* 
Belfast, Prof. William Blair Morton. 

It may not be iiidisoroot to mention that an 
elaborate commentary on the scientific writings of 
») . Willard Gibbs will Iw published this year by the 
Yale University Press. In this commentary Prof. 
Rice was inviti?d to participate, and contribute very 
important and valuable articles dealing with Gibbs’s 
thermodynamical theory of heterogeneoua equilibrium 
involving strained elastic solids and surfaces of dis¬ 
continuity. In this work Rice returned to his earliest 
love, and demonstrated his complete mastery of two 
of the n%oBt difficult and recondite branches of 
thermodynamical science. It is sad to think that he 
will not see the publication of important work that 
cost him several years of intense thought—work that 
is surely destinwl to add further lustre to his 
reputation. 

We, his many friends who live to mourn him. 
treiwure iu our liearts the memory of a sincere and 
affe<^tionate friend and an eager, generous and 
unselfish spirit. He is survived by his devoted wife, 
but leaves no family. F. G. Donnak. 


Dr. Ludwig DOdbiujbin, formerly keeper of the 
Zoological Museum in Strassburg, died at Munich on 
March 23, 1936, aged eighty-one years. He graduated 
as Ph.D. at Bonn in 1877, with a thesis on the 
skeleton of a tapir. Ho visited Japan, and there 
collected many fishes, which wore described by Pr. 
Franz Steindachner and himself in the memoirs of 
the Vienna Academy of Sciences between 1883 and 
1887. In 1889 he oo-operated with Prof. 0. Steimnann 
in a text-book, “Eiomonte der PalAontologie”, and 
afterwards devoted himself chiefly to the study of 
fossil vertebrates. His latest paiiew on pterodactyls 
were published by the Bavarian Academy of Soienoee 
in 1929. 


Prof. Anton Ghon, formerly director of the 
Pathological-Anatomical Institute of the German 
University of Prague, died on April 23 at the age of 
seventy-one years. He had specioliiied in the treat¬ 
ment of tuberculosis, and had discovered, during hix^ 
collaboration with Sachs, the so-called Ghon-Sachs 
bacillus. He was interred at his birthplace, Villach, 
in South Austria. 


Wb regret to annoiuioe the following deaths : 

Mr. H. G. O. Paj^, director of the Britfab 
Archs&ological School in Athens, on Blay 8, nged 
thfrty-four years. 

Sir Alfred Watoon, Government 

who waa presidont of the likstitute of Actuaries 
1920-22, on May 7^ aged sbcty^Riic ymum: 
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News and 


Sir Nomun Lockycrf 1836-1930 

No ooritenftry oaa bo memtionod more appropriately 
in Natuak than that of Sir Norman Lc^kyor, who 
founded tliis journal in 1669, Jos^h Norman 
Ix>cl^r woo born at Rugby on May 17, 1636, so that 
the centenary of his birth falls on Btinday next. 
Throughout his career he worked with unceasing 
energy for the advancement of natural knowledge, 
and his spectroscopic resoarches, os well as his 
imaginative insight, place him in A high position 
among pioneers of modern science. The records of 
his contributions to astrophysics, and the recollection 
of the stimulating influence he exerted upon the 
progress of science for so many years, have incroasod 
in strength and value since his death on August 16, 
1920; and they will command admiration so long as 
the pursuit of knowledge is regarded as worthy 
htunan endeavour. In the issue of NATcraB of 
November 6, 1919, published to celebrate the jubilee 
of tliB foimdatJon of this journal, Bir Norman Lookyer 
was the subject of an article in the series of *'Scientific 
Worthies*', and Dr. Henri Dealandres then referred 
to him as "one of the great men of scionco of Englanil 
and one of the greatest astronomers of all time". 
How well he earned this high tribute of praise may 
be judged from the fine volume recording his “Life 
and Work" published in 1928. 

HeUum 

The discovery of Sir Norman Lockyer’s which 
stands out as one of the most romantic events in the 
history of science is that of helium. In 1866, Lookyer 
suggested that, with large enough dispersion, it should 
be possible to observe solar prominences in full day- 
Uig^t without waiting for the sun to be obscured in a 
total eclipse. Two years later, he became possessed 
of a spectroscope of suifleient power to make this 
observation, and he then noticed a strange yellow 
lino in the spectra of solar prominences. This was at 
first suppoB^ to bo due to hydrogen, but experiments 
failed to confirm this opinion. After satisfying him¬ 
self that the line could not be produced by any 
el^nent then known on the Sir Norman 

lAMikyer oaJled the unknown substance ^helium*. Not 
until twenty-seven years later was terrestrial helium 
extracted from cleveite by Sir William Ramsay, and 
since then it has proved to be one of the most in¬ 
teresting elements in both pure and applied science. 
For an element first discovered by an astronomer to 
prove in the course of time to have so many scientific 
industrial oontaots is a reward which few investi¬ 
gators can hope to obtain, and a tribute to an 
aohWvecnant which occupies a leading position in the 
aMtivea of science. 

Lsotut* : Frot F, A, Lindcmaniv F*lbS. 

. Ctuthrie Lecture for this year of the Physical 
Boci^ is bfl^ delivered at the XnqperW €ol}«ge of 


Views 

Science and Technology, South Kensington, at 6 p.m. 
on May 16 by Prof. F. A. Lindemann, professor of 
experimental philosophy in the University of Oxford, 
whose subject is "Physical Ultimates**. Prof. Linde¬ 
mann has carried out theoretical and experimental 
researches in various branches of physics. Before 
the Great War he was distingtiished for his work 
on the specific heat of soli<ls at low temperatures ; 
the Nenist—Lindemann formula was a pioneer attempt 
to conncjct the specific heat of a substance with its 
characteristic frequencies. During the War he was 
attached to the Royal Air Force, and the apparatus 
which he evolved and the experiments he performed 
himself in actual flight on the causes and elimination 
of spin were rtwogniseti as of the highest importance. 
In 1919, at a very early age, Prof. Lindemann was 
appointed to the chair which he now occupies at 
Oirford. Ho has writttwi papers on the origin and 
nature of magnetic storms, and his research work on 
meteors gave the first indication of the then unsus¬ 
pected rise of tomp>eraturo at heights of about 
50 km. in the upper atmosphere, which has since 
been verified in other ways. His development of 
photo-elecjtric cells and the electrometer which boars 
his name have been of incalculable service, not only 
to the solution of the astronomical problems which 
interested him and his father, who had hie own 
observatory at Sidmouth, but also to physicists in 
general. Recently he hoe turned his attention to the 
more philo8ophi<^ aspects of physics, and in his 
book on the "Physical Significance of the Quantum 
Theory**, he has attempted to clear up oortain 
difficulties connected therewith. 

Bicentenary of the Duke of Bridgewater, 1736-1603 

On Mhy 21 the bicentenary occurs of the birth of 
Francis Egerton, third and la^ Duke of Bridgewater, 
who has been called "the Father of British inland 
navigation", and to whom a monument exists at 
Ashridgo bearing an inscription which says that "by 
devoting the energies of liis mind to the accomplish¬ 
ments of the most splendid works of inland naviga¬ 
tion, [he] opened a new field of national mdxistry 
and rendered the most important services to the com¬ 
mercial interests of this country”. A sickly, negleoted 
boy, and on ignorant, awkward and unruly youth, 
the Duke was only twelve years of age when he 
succeeded to the title, and there was little promise 
in his early life that he would become one of the 
country’s benefactors. A disagreement at the age 
of twenty-two with the widowed Elizabeth, Duchess 
of Hamilton, led to his leaving Ijondon for his home 
at Worsley near Manchester, and hia whole life was 
henceforth devoted to the management of his col¬ 
lieries and estates. Obtaining an Aci of Parliament 
in 1^59 for a canal from Worsley to Msnehaster, ha 
engaged the services of JanuH^ Brindley (1716-72), 
and the next few years saw oonatruotiem of the 
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Worsley to Mluaohestar Canal with its famous Barton 
A<|ueduct ovar the Biver lrwell» and aiso the Bridge* 
’Water Canal in>m Longford Bridge to the Mersey at 
Runcorn, by which cz^ could proceed from Man* 
cheater to Liverpool. While he exercised the greatest 
possible economy in his private af^urs, the Duke 
spent some £220,000 on his canals, which, however, 
ultimately yielded an annual revenue of £80,000. 
The Bridgewater Canal was sold in 1887 to the 
Manchester Ship Canal Company for £1,710,000. The 
Duke died in London on March 8, 1803, and was 
buried in the family vault at Ashridge. The monu¬ 
ment to which reference has l>aen made now belongs 
to the National Trust. 

British Patents 

Wbxlb! the fifty-third Report of the Comptroller- 
General of the Patent Office (London; H.M. 
Stationery Office. 4d. not) is of academic intereet as 
reminding us of the diversity of modem scientific 
research, its tabular appendixes reveal a gradual 
change in the destination of patent grants which is 
of over-riding industrial importance to Great Britain. 
Of the grants made in 1933, tihe last year for which 
final figures are available, 9,000 were made to resi¬ 
dents within the Britisli Empire as against 8,100 to 
foreigners. The figures for applications made during 
last year show a drop in British applications of six 
per cent since 1933, while those from outside the 
Empire have increased more than seven per cent. 
On this bosie, grants tigiade directly to foreigners in 
respect of applications made in 1936 wiD clearly 
exceed those made to British subjects. Wlien it is 
realised that 1,796 of the applications made in 1936 
by residents in Great Britain were made on behalf of 
inventors residing abroad, it becomes clear that 
foreign patentees are well on the way to outnumbering 
Britishers. If figures for purely scientific inventions 
were available, they would probably be even more 
atriking, and it is disquieting to realise that patentees 
with no real compulrion on them to manufacture in 
Great Britain are increasing rapidly; German 
applications, for example^ increased from 4,050 in 
1933 to 4,481 in 1936, '«vliile in the same time applica¬ 
tions from the United States grew from 3,194 to 
3,612, these two countries being responsible for weD 
over sixty per cent of the total foreign applications. 
There were no requests made in 1936 for the grant of 
a compulsory licence, but there were 789 for indorse¬ 
ment of patents “Licences of Right”, The report is 
silent as to the results of the experimental extension 
of the search recently introduced, but the proportion 
of patents granted to applications mode is apparently 
unaffected by it. The office surplus of receipts for 
1936 over expenditure was £232,307, and must surely 
be a record. 

Development of Rockets for High Altitude Exploiation 

OuB readere who are interested in the development 
of rocket propulsion, and may have read a review 
in NATCBSt of March 14 of a somewhat premature 
book m the possibilities of using rockets for inter¬ 
planetary travel, will be to bear that an 


anthoritalilve statement has been % the 

Smithsonian Institute eonoeralng tiote reimardhes 
carried out by Dr. Robert H. Goddard, who lias been 
experimenting at Roswell, New Mexioo, Dr, Goddard, 
has produced a rocket weighing five pounds wbi<dz 
is capable of dev^oping 1,030 horse-power for a 
period of twenty seconds by the oombtistion of a 
mixture of gasokMue and liquid oxygen. Difficulties 
were experienced with the steadiness of direction of 
the rocket, which is now controlled by gyroscxipio 
means. So far, the rocket has not attained an cdtitude 
of more than 7,500 feet, but the altitude has been 
purposely limited for experimental reasons. It is 
hoped that it will be possible to develop rockets 
capable of carrying recording apparatus which will 
serve as scientific instruments for exploring the upper 
atmosphere. It is good to hear that such experiments 
are being carried out, and the sober objectivity of 
Dr. Goddard's work presents a sharp contrast to the 
unscientific imagination exhibited by those who seek 
to direct attention to the advent of interplanetary 
travel long before the preliminary investigations that 
might throw light upon its possibility or otherwise 
have been completed. 

Archsological Investigation in the Irish Bree State 
Under a scheme of the Irisli Free State for the 
relief of unemployment, in 1936 excavations wwe 
carried out on eleven sites, those on five being in 
continuation of work initiated in 1934. The resulte 
for 1936 are summarised by Dr. S, P. O'Biordan of 
the National Museiun of Ireland in Diaoowry of 
April. Sites partly examined in 1934 are described 
first. In a cairn near Baltinglass, Co. Wicklow, 
additional stones carved with gpiral ornament wm 
found, with sherds of bronse age pottery and evid^oe 
of cremated burials. At Agnaskeagh, Co. Louth, the 
second of a group of megalithio cairns was examined 
and evidence again found of association with Esarly 
Iron Age. There was a considerable amount of iron 
and a cremation in a Hallatatt um against the coL 
lapsed slab of a burial chamber. The most inqpottant 
investigation, again producing surprising results* was 
that of the complioated series of earthworks at 0o4h, 
Co. Limerick. Corroboration of the previous season’s 
results, dating ring-forte with souterrains back to 
Late Bronze Age, was found in the discovery that 
the fort containing the buruds was not earliest* 
but had been built later than that joining it, and 
further that occupation had oontinued bv^ li long 
period. House sites, not yet clear in all detail, show 
the plan of a distinctive Irish house-type. At Dun« 
shaughlin, Co, Meath, a crannog prodtmed evidainoe 
of a much larger area for this early Christie site 
(8-lOth centuries) thim was previously thougjhtv 
Enormous quantities of bones of wild and domaitle 
animals were found. The monastic sitt of (Mian 
Offhly continued to produce important eyidenoe fbr 
the evolution of Irish art. Bu^ mounds at Lq|g|^ 
near TuUamore, Carrowjamee, po. anA 

lacarragune, Co. (Mway, pi^uoed 
material of bronze mnA iron agt daH 
is probably the finest ipmwa as 
tkm, from 
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Iioaa to Mtimm 

AWOliro recent tKfldiiiona the coUeotione of the 
Bntwh MuBeum (Blooimbury), it ia ennotmoed, are 
three ancimt gold ornamente which have been'placed 
on |>e(rmeaent loan by the King. Not only are these 
df great arohsoologioal valuOi but also they have the 
odded interest that they came into the possession 
d' the Crown during the nineioonth century under 
the law of Treasure Trove. Tlio oldest of the three, 
dating &ozn about 1400 B.O., is a gold beaker with 
handle, standing about 3^ ^ohes high, which was 
found in 1337, together with a bronae dagger and 
other objects, in a barrow at Rillaton Manor, Linkin- 
home, Cornwall. Coming next in age is a gold tore 
of about the first century b.c., w^h is made of 
twisted strands of gold. It was found in Needwood 
Forest in 1848. The third exhibit is a pectoral cross 
and chain, known as the Clare reliquary, whioli was 
dug up at the site of Clare Castle, Suffolk, in 1860. 
It is of English workmanship of about A.n. 1400. 
It has a pearl in each angle, and is stippled with a 
representation of the crucifixion in front and a floral 
pattern behind. It still contains pieces of the True 
Cross and the Rock of Calvary. 

Iranisti Studies 

Owmo in great measure to the exhibitions of 
Persian and Chinese art, which have been held at 
the Royal Academy, interest in Astatic art, once 
exclusively confined to scholars and connoisseurs, is 
steadily spreading to a wider circle of the public. 
Not merely does it take the form of purely lesthetio 
appreciation ; it is rather an avenue to miderstanding 
6f the culture and outlook of peoples hitherto regarded 
CU9 Ikr iwioved in more tliw merely a geographiced 
sense. In this movement, the acquisition for the nation 
of the Eumorfopoulos collection of Chinese and Far 
Eaetmi art, of which the exhibition at South 
Kensington is proving mi^kedly suooessful, has been 
an ndded stimulus. While London awaits its museum 
of Asiatio art, any addition to the facilities for irt;udy 
df the cultural achievement of the East is deserving 
of every encouragement. On this ground at least, 
students and others will welcome the annotmoement 
that fnends of Iran have founded a society for the 
Study of Iranian art on the lines of the Socidtd dee 
fitu^ Iraniennes of Park. Among those who are 
taking an active part sow Lord Lamington, Sir 
Dstdson Boss# Mr. Laurence Binyon, Mx. I^igh 
Ashton and Prof. D. Talbot Rice. Those who are 
intarsited in the work of the society may oom- 
tntkioate with the secretaries, Mr. Basil Gray and 
Kr. 8. P, Bhademan, at 10 Prince’s Gate, S.W.7. 

Api^ikd Physics 

Mhroli ksue the Rseisw of Sde^ntiifie Ingtru- 
devotes eleven pages to a report of the meeting 
Advisory Council cm AtipHed Phyalcs of the 
Xntfjdtate of Ph3ki<»« bold in Pittsbqrs^ in 
!!iCV reemmmended that in the 

a Division of Applied 

A olkanttim and 

on l#Sks 


to be read and discussed and to direct the journal 
In the discussion on the training of phynioists 
for industrial posts, it was pointed out that at most 
of the American universitiee the average graduate in 
physios ‘^lacka praotioaJ sense and initiative’* as 
compared with the chemist or engineer, and ^*is 
inolined to overemphaaiBe theory, quantum physioa 
and atom splitting”. A demand was made that “the 
applied physios student should be required to study 
more chemistry” in order that the present belief 
“that it is easier to train a oheimst in the physics 
he needs than it is to train a phyaiokt in the ohemis^ 
he needs” may be eradicated. Like the engineer, the 
chemist and the mot^lurgist, ho should have courses 
in the practical application of his knowledge. The 
Council further resolved that meetings be hold to 
discuss the outstanding problems of each industry 
and that the desirability of preparing a book “Physics 
in Overalls” be considered. 

Lancashire and Cheshire Fauna 

This twenty-first annual report of the Lancashire 
and Cheshire Fauna Committee deals chiefly with 
1934 records, and in addition to eulding 146 new 
records to their faunal lists and 44 to one county, 
there are species^ new to Britain and to science. Of 
the Micro-Lepidoptera, a species bred by F. N. Pierce 
and W. Mansbridge from alpcwia wool and wrongly 
considered Tinea merdella, Staint, is now found tO' 
be now to science and is named Tinea kmella, Plaroe 
and Metcalfe. fdUaoeUa is a small moth new 

to Britain from the north Iiaiioashire limeetone. The 
small pearl-bordered fritUlary butterfly has re¬ 
appeared in the Delamere Forest area of Cheshire 
after fifty years absence. Of Coleoptera, Anikioue 
tobias. Mars., previously recorded from India, Arabia, 
Mesopotamia and Turkey, and said to have been from 
rotten sacking in Kent previously, was found breeding 
in some numbers by Mr. H. Britten on the Manchester 
Corporation refuse dump. Fifteen new records of 
Mallophaga for the counties are added from studies 
of wild and domestic birds. Efforts are being made to 
find the Cooke collection of sawfiies compiled in the 
area last century, in order to examine the material 
in the light of the oommittee’s present knowledge of 
the Hymenoptera-Symphyta. Request is also made 
for shrews and bats for parasite study at the Uni¬ 
versity of Manchester. The oxnithologioal report 
for Lancashire and Cheshire includes little of wide 
interest compared to former years. 

Mining Research at Birmingham 

Wb have received from the University of Birming¬ 
ham the report on the work of the Mining Reeesr^ 
liaboratory during the fifteen months to March 1936, 
The introduction explains how it is that the report ends 
with woric done in March. The report espeotc^ 
dkeuBsas silioosis, pneumonoconiosiB, etc., to whi<^ 
six pages out of twwty are devoted.^ Attention may 
be directed to the exoeient article by fiax in Glfid|oMif« 
page 1241^ upon the methods used in oemd^ating 
s i ljo gsk in CheJftulur dktriet. The report before us 
shows^ like BaxV pi^^ tlmt defiribe is 
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known as to the oauaes of silicodi«, etc* The 
vugtgoation is made that, the incidence of silicosis may 
in large measure be due to the riding of men on 
‘spakea*. The essential thing is that up to tlie end 
of December 1984 there have been a great many 
deaths in the country from silicosis, of which more 
than 50 per cent have occurred in the anthracite area 
of South Wales. Other subjects treated in the report 
before us are underground illumination, utilisation of 
coal by converting cokf? oven gas into gas with high 
oaloriflc value, the quantity of firedamp in coal seams 
as worked, the pressure not having been investigated, 
spontaneous combustion in coal mines, control of 
atmospheric conditions in hot and deep minos, whilst 
investigations oonne<?ted with tlie Groeford disaster 
apparently have occupied a great deal of the time 
tmd energif^s of the Research Laboratory, of which 
the late Prof. J. S. Haldane was director. 

Land Utilisation Survey 

Thx fifth annual report of the Laud Utilisation 
Survey of Britain has recently been published. It 
records the number of published sheets as thirty-two, 
with twenty more sheets scheduled for publication 
in the near future. The completed survey will com¬ 
prise 235 sheets. Most of the field work has now been 
completed, but there are still gaps, notably in East 
Cornwall, Herefordshire, the West Riding and parts 
of Wales. It is planned to issue eventually eighty- 
seven county reports. These will analyse the dis¬ 
tribution of each type of utilisation and, where 
information is available, compare to-day’s conditions 
with those of the past. The utilisation of the land will 
be correlated with soil conditions. Each county report 
will be published at one shilling. It may bo notecl that 
the relevant majis have been called for by the Com¬ 
missioner of the Special (Depressed) Areas in order 
to indicate what land is still available for settlement 
or development. The cost of publishing a sheet is 
roughly £100, and various county authorities and 
universities have made contributions to the sheets 
of their areas. In other oases the ordering of large 
numbers of slieets for educational purposes has 
enabled publication to take place. The director, 
Dr. Dudley Stamp, appeals for more help of this 
kind. The headq\iarters of the Survey is the London 
School of Economic^?, where offers of help should be 
addressed. 

Lasting Qualities of Printing Paper 

THtETY-THRKic ypars ago the Gamegie Institution 
of Washington, after careful inquiry, decided that 
papers made of rags of the best grade gave the 
greatest promise of durability, and since then the 
more important books published by the Institution 
have been printed upon specially n^e all-rag paper 
(Carnegie Inst., Washington, Report of Editor of 
Division of Publications for year 1934-35, p. 371). 
Increasing costs of such paper, together with the 
fact that tlie supremacy of all-rag paper has been 
ohallenged, led to a new investigation, which has just 
been completed. The value of rag paper is oonflrmed, 
for all investigators agreed about its satiafactory 
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behaviour over long periods, but attention is directed 
to factors other than quality which affeot the 
lasting property of paper. For eacamplo, disintegre*' 
tion is hastened when paper is stored in atmospheros. 
rendered acidic by the presence of sulphur dioxido. 
It is recommended that permanent records should 
be stored under controlled atmospheric conditions of 
50 per cent relative humidity and 70®-76® F. tempera¬ 
ture. It is doubtful if pap»ar made from ohemically 
tn^ated wood fibres would stand as well, but the 
evidence is not strong enough to induce the Institute 
to cast aside its rags. 

Teats on Wood Boxes and Crates 

Thk United States Forest Products Laboratory 
has already undcirtaken detailed soiexitifio and 
engineering tests on wood boxes and orates. Fibre- 
board boxes and other shipping containers are now 
to bo subjected to similar tests, according to Science 
Service, of Washington, D.C. These latter now con¬ 
stitute business amounting to 165,000,000 dollars in 
the United States. It is said tliat these fibre boxes 
and containers are on a largely empirical basis, and 
the imavoidablo losses are as yet unknown. The 
investigation will take place in the pulp and paper 
section of the Laboratory, since fibrti box paper is 
largely made from waste, such as newsprint, in com¬ 
bination with now pulp. The strength tests of the 
paper will be carried out with the use of highly 
accurate scientific instruments. Those include a 
Tuokerman optical strain gauge which, under rigidly 
controlled atmospheric humidity conditions, tells tlie 
degree of stiffiiess in small strips of paper. A tiny 
mirror, rotating as the paper is stretched, throws a 
beam of light on a sm^l scale which indicates the 
amount of stretch. Strength formulee so derived will 
bo cKirrelated with others obtained from tests on the 
strength of finished fibre boards, as well as othari 
calculated from tests of completed boxes. A circular 
rotating drum will be used for tests on completed 
boxes, both full and empty; the drum when re¬ 
volved jolts, drops, and slides boxes round in a 
fashion similar to the treatment they are subjected 
to in transit by rail, ship or lorry. 

Handbook of Intematioxul Organisations 
A itBcoBn of international organisations is kept by 
the Section of International Bureaux of the League 
of Nations, and is published as a half-yearly ^’Bulletin 
of Information on the Work of XntamatJonal Oiganisa- 
tions”, and collected and compressed in a *'Handbook 
of International Organisations”, of which the last 
Supplement is dated 193L The information contamed 
relates not to work organised by the League but to 
the voluntary international sooietie»'*”organisatiaiiS 
intemationales priv4es”^whieh exist outside the 
League, many of which are older than the LeagUOv 
They have an independent life of their own, but 
keep touch with the League. There appear to be 
certiun features common to a number pf then^ 
organisations and their eonferenoes; for 
several of them feel the need of speciUU^ interhidikiiidl 
(CoiUlkMwd SA p. g3L) ; ; 
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Northern Lights* 

By Prof. A, S, Eve, F,RS*, emeritus professor of physics, 

McGill University, Montreal 


The Upper Air 

WELLERS in cities see little of the night 
sky ; they are dazzled by street lights and 
advertising signs. Those who Hve in the country 
enjoy a greater privilege. Although Lon¬ 
don is nearer to the north pole tlian 
Montreal or Quebec, yet it is the people of 
Canatla who more frequently see the glory 
of the Northern Lights. It is the distance 
from the magnetic axis of the earth that 
counts, and that axis meets the surface of 
the earth at the north magnetic pole, 
which is in the island of Boothia in 
Canada. According to Stormer, the region 
in the northern half of the earth M^here 
auroras ore most prevalent is a broad 
circular belt which has its centre near 
Smith’s Sound in north-western Green¬ 
land, The three main forms of display ore 
the arc or arch, the curtains and the long 
streamers. The colour is commonly 
greenish white or greenish yellow, some¬ 
times with an admixture of red or violet. 

The first appearance of the aurora is 
sometimes a bright quiescent arch with its 
peak a few degrees west of due north. This 
may siiddenly be followed with a host of streamers, 
like searchlights, but changing, flickering and 
dancing. ITiis is rather frivolous behaviour, for the 
Eskimo believe that the lights are the spirits of 
their ancestors. At other times the display begins 
with nearly vertical curtains of light the folds of 
which keep changing in form. It is often a foscinat- 
ir® and resplendent spectacle, and it is pardonable 
if a word picture falls short of the reality. The 
drapery is usually to the north, spreading from east 
to west, but sometimes it appears quite over¬ 
head. Even so far south as the State of New 

a Friilsr evening dtecouree *t the Roynl iDAtltittlon 
f ebnm t. 


York the curtain may sometimes be seen south 
of the zenith. 

The altitudes of thew^ displays have been skilfully 
measured in Norway by Stormer, with a number of 


observers coimect(?d by toloplione, who took photo¬ 
graphs at the same instant from different places 
(Eig. 1) at a measured number of miles apart. The 
photographs (Fig. 2) show the northern lights in 
each case with a background of the stars of the 
Groat Boar, but owing to parallax the lights are 
seen in different positions relative to the stars on 
the different photographs. A simple calculation 
determines the altitude of the aurora. About 60 
miles is the most common resxiU, that is, 60 
miles from the surface of the earth, not from the 
observer. Sometimes the tops of the 8trt)amers 
may be 250 miles above ,the earth, and I believe 
that the lowest determination is an altitude of 




Fio. 1. Fouk station s in Norway SBiiKOTSD by Du. Caw. SreRiciim and 

OONNHOTBD BT TELEPHONB. FitOll OSLO TO KONOSBBEO IS 68 KM. 
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40 miles. The record height for the top of a A probable, but not oeftala, exptoaatioii is that a 
streamer is 1,000 kilometres, more than 600 miles, patch of mist close to the ground was lit up by 
Similar measurements were made in Canada by the rivid light of an aurora about 60 miles away*. 
Sir John McLennan and others, and the results 

there were in excellent agreement with the earlier SouNi) OF Auroras 

determinations in Norway. Several observers, some of whom I have met 

It is a strange fact, proved by Stormer, that personally, declare that sometimes there ooours 
those auroras which have the greatest altitudes, with on auroral display a sound, distinctly audible, 
ranging (base to top) from 350 miles to 630 miles, that resembles the swish of a silk dress, or the 
ocoxir in a 6urdU portion of the atmosphere far noise of a sword moved swiftly with the blade 



Fia. 2. PH0T0GRA1*H8 op an AUBOIU TAX1U« at TH* BAXK instant PROK THU POVR STATION8, WITH THH mE8 OP IjHfiA UaJOB IN THl 
BACKOROUNP. TWfl AURORA WAS TARTLY IN SUNUQHTp ANP OP UNUSUAL HHIOUT. ALTTTUPM : TO BASS, 200 XaSB ; TO SUSUCIT, 375 

UKLBS ; SUNLIGHT ABOYB 190 lULBS. PARSNSSS BBLOW. 

above the dark region where the observer stands broadside to the air, or of wind whistling in the 

{Scitnet Review, I, 3, 117, Feb. 1936). Those rigging of a ship. On the other hand, several of 

auroras which occur wholly in a dark atmosphere my scientific friends, like Frank Davies, who 

range from 60 miles to 200 miles. Thus the upper has been on both arctic and antarctic expeditions, 
ionised atmosphere appears to expand by day and have listened in vain for sounds ckocompanying 
to shrink at night. Appleton has found similar auroras. Negative evidence, however, is never 
results when measuring the altitudes of those satisfactory. Others declare that the noise stress 
ionised reflecting regions which echo back wireless and fades at the same instants that the lights 

waves of suitable wave-length. increase and diminish in intensity. It is dlMonlt 

Notwithstanding these definite facts, and the ^ believe that this could be true. If the aurora 

further one that Northern Lights appear behind ^9 mites away, the sound therefiroi^, if any^ 
distant mountains, there are manywho declare that would take, at five seconds ^ eadi nrite^, abcnii 
they have seen an aurora close to the ground. 
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five mhiutes to arrive, 00 that ooinoidenoe would 
be impoesible than between lightning and 
thunder with a flaeh many miles away. Moreover, 
it must be remembered that sound does not 
emerge or travel at all well in highly rarefied 
air such as there is in auroral regions. 

What then do these men hear ? It has even 
been suggested that they hear the blood surging 
in their head, or the tinkling of the ioe of 
their frozen breath. Wo may safely dismiss 
these suggestions as trivial. It seems more 
probable that they hoar something roal in the 
same sense, let us say, as we hear church bells 
ring. I venture to suggest that in dry, cold weather 
there may be a small brush discharge from snow 
or bushes somewhat similar to 8t. Elmo's Fire, 
seen on mountains and sometimes as an electric 
discharge from the masts and rigging of a ship 
when the earth’s voltage differs considerably from 
that of the air. My verdict, for what it is worth, 
is then that men cannot possibly hear the Northern 
Lights, which can make little or no noise, but 
they may hear something else not far from them, 
such as a local brush discharge. 

Spectroscopic Evidence 

Tlie spectrum of the aurora has boon photo¬ 
graphed, and most of the lines, or bands rather, 
are found to be due to nitrogen, which is the 
ma|or constituent of the atmosphere (about four- 
fifths) here on the earth, and remains the chief 
couBtituent at great elevations. The spectrum of 
the aurora also includes tlie famous green line 
(Fig. 3) which Sir John McLennan investigated so 
ably and proved to be due to oxygen in an en- 
hanoed or unusual excited state. He and his 
co-workers actually produced the green line in his 
laboratory at Toronto by suitable stimulation of 
oxy^l&n with helium, neon or argon also present. 
About one per cent of the air at ground-level is 
argon. All the other rare gases are present in much 
minuter quantities: neon, krypton, xenon, radon. 
Hjrdrogen is so light, and the molecular velocity 
in consequence so large, that the hydrogen over- 
ooines gravity and passes out of the atmo¬ 
sphere. 

Some of these gases, notably neon, the ingenious 
Olande has shown us how to coUeot, to place in 
tubas at low pressure, and to ionise with high 
voltage, SO that every city is bespimgled with 
aurom and decorated with an extra- 
or®£u^ of coloured si^ and vivid 

Tt^ quests whether we most 


admire their scientific interest, their intrinsic 
beauty or the subtle skill with which they invite 
or induce the public to buy. It was supposed that 
some of the rare gases played a part in the rich 
colouring of auroras, and McLennan suggested 
that at high altitudes there is more helium than 



Night Skr 
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Fia. S. A ooMpAXiaoN of thk spionu or tke mokt< 
flKT AKO or AN AURORA, BT 1/>RD KATLEIOU. NOTE 
THE OREEN UNB PUB TO OXYOBN IN BOTH. 


oxygen. On the other hand, experiments by 
Kaplan indicate that enhanced nitrogen can also 
stimulate oxygen to omit the light of the green 
line. Furthermore, the extended researches of 
Vegard show that the spectra of auroras contain 
lines or bands of nitrogen and oxygen only. No 
traces of hydrogen or helium were found. 


Aurora and Magnetism 

Everyone to-day is familiar with a magnetic 
field, and most people also know something 
of the behaviour and properties of electrons. 
If you shoot electrons at right angles to a 
uniform magnetic field, the electrons will go round 
in circles—exact olroles. The stronger the field 
and the slower the electrons, the smaller will be 
the circles ; and the converse is true. The mathe¬ 
matical, electrical and mechanical principles are 
simple and certain. If, on the other hand, elec¬ 
trons are projected obliquely to a magnetic 
field, then the electrons will ea<!h one describe 
a helix or a path with the shape of a corkscrew. 

If the electrons are shot earthwards from the 
sim, they will travel through space and become 
entrapped by the magnetic field of the earth. 
They wUl spiral round the lines of force until they 
meet the upper atmosphere in the regions sur¬ 
rounding either the north or south magnetic poles. 
The speed of such eketrona may be sufficient by 
their ooliisions to ionise the znoleculeB, that is, to 
knock other electrons from theui, thus leaving 
positively charged molecules, or ions. The recom¬ 
bination of electrons with positive ions is attended 
with radiation, as has been amply proved in 
kboratory expeii^ It is generally believed 
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that eloctronB spiralling round in one direotion 
arrive near the north magnetic pole and give rise 
by ionisation to the aurora borealis ; while similar 
electrons spiralling round the lines of magnetic 
force in the other sense proceed towards the south 
magnetic pole and occasion the aurora australis. 
This result is well oonfirmed by experiment. It 
is not easy to ascertain the extent to which auroras 
occur together at the same time in both orotic 
and antarctic regions. There are some theoretical 
reasons for expecting such coincidence, and some 
of the major displays such as that of February 4, 
1872, have been seen in both northern and southern 
latitudes. 

There are some aiithorities who declare that 
light charged particles, such as electrons, woiild 
mutually repel one another on their long journey 
from the sun, so that they would be scattered far 
afield, and in that case there should be uo auroras 
at all! Prof. S. Chapman states that there are 
positive, negative and neutral particles all coming 
from the sun. There is also quite a wide choice of 
possible projectiles—t^loctrons, jwsitrons, protons, 
neutrons, deutrons, alpha particles and cosmic 
rays, besides photons. Therefore it is not wise to 
be too didactic as to the nature of the bombard¬ 
ment that arrives at the eart/h*s surface, but it is 
right to insist that only electrically charged par¬ 
ticles will show so marked a tendency to proceed 
towards the two main magnetic poles of the earth. 

It may very well \w asked why it is claimed 
that the projectiles come from the sun. The 
answer is that auroras, sunspots and magnetic 
stonns all follow, over a long series of years, the 
same periodic varuition of increase and decrease 
in number and intensity. This is the well-known 
eleven-year oyeJe. In recent years the variation of 
the effective frequency required for radio signals 
across the Atlantic has been found to follow the 
same cycle. The general result is that we have a 
two-fold aspect of the sun. On one hand, it must 
be regarded as a variable star with an eleven-year 
period. On the other hand, it is endowed with such 
marvellous constancy that the main temperature 
of the earth has continued between the freezing 
and boiling points of water ever since life first 
appeared upon the earth many hundreds of mil¬ 
lions of years ago, with every prospect of its long 
continuance. The sun converts some of its mass 
into radiation at the rate of tliree or four million 
tons a second, and yet plenty remains. This 
delicate balance of temperature must be an 
unusual feat, and is a thing which if it had not 


happened would be deemed, like a giraffe, im¬ 
possible. In my young days, Sir Gfeorge Stokes 
would have said, Design! To-day many say, 
Cliance I Looking on the matter as fairly as I can, 
and not attaching too much weight to my enormous 
veneration of Stokes, it still seems to me that he 
was probably correct. This is a difficult question 
which everyone must decide for himself, unless he 
prefers to sit on the fence. 

Aurora, and the Weather 

There is a popular belief that a change of w eather 
follows the Northern Lights—a change for the 
worse. There are many beliefs also connecting the 
moon and the weather ; for if the moon is linked 
with the tides, why not with the weather ? A 
glance at a large-scale map will show that many 
various types of weather, good, bad and indifferemt, 
occur at any and the same time, at different places 
on the whole face of the earth, whereas the phase 
of the moon is the same for all. A somewhat 
similar statement may bo made about an auroral 
display, which often covers a large region and has 
to be responsible for varied conditions. Besides, 
the aurora is 60 or 60 miles high, and our weather 
is brewed in the lowest ten miles, for the very 
highest cirrus clouds are rarely higher than six 
miles. There is, however, this point to be remem¬ 
bered. Northern Lights are nOt seen in cloudy 
weather, but only in clear. Hence it is much more 
probable that rain or cloud will follow the aurora 
than the reverse, but it is probably erroneous to 
state that the change was caused by the aurora. 

Exploring the Upper Atmosphere 

To-day there are ten different ways of obtain¬ 
ing information about the nature and properties 
of the higher air (Fig. 4). 

Pilot balloons filled with hydrogen can carry up 
small, light, ingenious recording devices. If the 
balloon is recovered on its return to earth there 
are records of elevation, temperature and humidity. 
Such balloons may also be followed with a transit 
instrument, or theodolite, so that the wind velocity 
at different levels may be deduced. The greatest 
elevation attained by a balloon, writhout recorders, 
was 23J miles, at Padua. One of Regener's balloons 
has ascended 17| miles and been recovered with 
its recorders. 

The intrepid Piooard constructed a gtodola 
suffloiently strong not to explode outwards, and 
was himself carried iniside it by a balloon 
The ascent is easy. The place and ^ 



817 


Supplement to "Nature,*' May 16, 1936 


retum to the earth are largely fortuitous. He 
reaped altitude of 10 miles and obtained valua- 
ble restdte on the cosmic rays, which at that height 
are about 150 times as intense as on the earth’s 
surfaoe.^ The Soviet gondola crashed to disaster 
after attaining an altitude of 12 miles. The greatest 
height BO far attained is 13^ miles, achieved last 
year by Anderson and Stevens in the United States. 

A new method of exploration has recently l>ecn 
devised by Tuve and others, members of the 
Department of Terrestrial Magnetism, Camogio 
Institution of Washington. A searchlight l>ean) 
is directed upwards to a height of 17-40 miles, 
and the intensity of the light is modulated, or 
varied poriodicjally at the source. A large concave 
mirror collects the scattered light from the upper 
port of the beam and brings it to a focus on a 
photo-coU connected to an amplifier, which is 
synchronised with the modulation of the search¬ 
light. This apparatus may well give some informa¬ 
tion on the nature of the molecules in those very 
regions on which we are least informed, above the 
range of pilot ballcxjns and below the auroral and 
ozone layers. 

Ozone, 0», is produced from oxygon, 0„ by 
radiations of a suitable frequency or by electrical 
discharges. Much of the ultra-violet light from 
the sun is absorbed or stoi^ped in the ozonosphere 
about 20-40 miles above the earth. The presence 
of the ozone is revealed by absorption bands in 
the spectrum of the sun. When the sun is high it 
passes almost vertically through the ozone layer. 
When the sun is setting its rays have to pass 
horizontally through a much greater thickness. 
Measurements of the intensities of the absorption 
lines due to ozone lead to an estimate of the 
height of the ozone region—about 25 miles, and 
thuB lower than the Northern Lights, 

The barometric disturbance due to the great 
Kxikkatoa volcanic explosion travelled four times 
roimd the earth, and the actual noise of it was heard 
3,000 miles away» The sound of big guns or of heavy 
explosions passes upwards into the cool and 
rarefied air and is then refiracted or bent back again 
to the earth, so that sometimes, like short-wave 
radio, it caimot be heard or detected at inter¬ 
mediate distances, Newton stood in the gateway 
of Truxity College, Cambridge, and heard the guns 
of a naval action between Dutch and English. 
He foretold a British victory because the noise of 
little became gradually fainter as the victors 
|]to The fact that souixdfi arc bent 

ha^ to the Oarth necesnitates a warmer 


layer above the cold. It seema that with inoreasing 
altitude the temperature may gradually decrease 
down to many degrees below zero Fahrenheit; 
but at a height of 30 miles there is an increase ttn 



Fia. 4. Tns ATMOSPHKRV. DUGAAM INDIOATING the RBLAtlVS 
HEIGHTS OF MOUNTAINS, CLOUDS, ABROFLANRS, PICCARD'S GONDOLA 
1UL]A>0N, SOUNDING BALLOONS, THE OZONE REGION. METBORa, NORTHERN 
LIGHTS AND THE TWO MAIN REGIONS {W AND F) CAPABLE Of RETLBOT* 
TNG RADIO WAVES, 

From “Phtsios’* by A. 8. Bve. (London : Thornton Butxbrwoeth, 

XiTD.) 

to 80® F., and the heat to maintain this may be 
comieoted with the formation of ozone from oxygen 
by the sun’s ultra-violet light. 

Radio Waves 

The moat important method of throw ing light 
on the nature of the upper regions of the air is by 
projecting radio (or wireless) waves directly up¬ 
wards, for it is found that with suitable frequenciefl 
they will be reflected back to the earth again. 
Some ^wdll recall how puzzling it was, in the early 
days of wireless, to account for the fact that the 
electromagnetic waves, exi>eoted to move in a 
straight line like lig^t, could travel from Ireland 
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to Newfoundland, To*day wireless waves, carrying 
speeoh, music or Morse, can be sent completely 
round the world, so that a man can apeak to 
himself and hear it a fraction of a second later, 
using waves which have circumnavigated the 
globe, changing local time in the most remarkable 



s. £an:.sonon8 or &adio-wavb9 non thb appljbtok ok f 

UGION, G IB TRB anOUIfD OR OBIOIKAL MQKAh, F^, Ft, ^ . 

A&a enooEsareB noNALs sohobd from thb statbd rboiok or aftkr 

BJIPBATBI) RBfLaonOIIS FROM OBOUlfO AF1> OBIUSO. 

way as they travelled. During a part of the 
joiumey it must have been yesterday, or to¬ 
morrow, though on return it was the same day 
and perhaps about a seventh of a second since 
they started. It was surmised both by Kennelly 
and by Heaviside independently that the possibility 
of successful long-range wireless signals de¬ 
pended upon reflection or refraction by an 
electrified or ionised region at a consider¬ 
able height above the earth. The proof of 
the existence of such a conducting region 
was given by Appleton, who showed that 
there is another higher region also capable 
of reflecting radio waves back to the earth. 

The lower or E region is at about 100 kilo¬ 
metres, or 60 miles, from the earth, and it 
is also called the Kennelly-Heaviside 
region. The upper or F region is two or 
three times os high and bears the name of 
Appleton. It is possible to send a brief 
signal of suitable frequency which will lie 
reflected back from both the E and F 
regions, so that both signals may be re¬ 
corded on a suitable photographic plate 
(Figs. 6, 6) by means of the cathode ray 
OBciliograph. It is possible to measure the 
very short period of time between the initial and 
return signals, and as the velocity of such waves is 
about 186,000 miles a second, it is eaay to deduce 
the bright of the reflecting region. For example, if 
the interval is one thousandth of a second, the 


earth. Experiments carried out by Henderson and 
others, during a total eclipse of the sun in Canada, 
proved that the E region is made conducting, or is 
ionised, by the ultra-violet light from the sun, but it 



Fig. 0. There ark kcuokh shown fkom 

BOTH IS AND F REdlOBB. THB LOWER CUKFB 
OIVKfl A TIME'BCALH Of 1,110 0TCLB8 A 
BEOOMI). FXOH. 5 AND 6 ARB DITB TO THK 
COORTERY OF PROF. K. V, APFLBTON. 

is not yet possible to assign a cause to the F region. 

It should Ik' now clear that it is necessary to 
determine in due course the different types of 


radiation responsible for (a) the o:toiu^ layer, (6) 
the Kennelly-Heaviside layer, (c) the Applstoh 
layer, (d) the more occasional and local amrotal 
displays, all of which are attributable to the 


reflecting layer would be about $3 miles above the 


activity. There ip a yet mo^ 
with respect to the ooaiidc rays.and the 
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dkotvers of iom to which they give rise. 8ometimea 
a himdrOd million ions occur at a fiingle outburst. 

bx the upper atmosphere, the pressure is so low 
^at the molecules are quite hir apart, and if an 
eieotron is detached &om a molecule by some type 
of radiation, it may have to wander a long way 
before it can find a partner in a positive ion; or 
it may find a resting place on a neutral molecule, 
so that the pair bt^oome a negative ion. While 
firee, the electrons are so small and light, com- 


Sunspots 

In old days the heavens were deemed to be 
etenial, changeless and perfect, so that the dis^ 
covery in the days of Galileo that there were spots 
on the sun came as a shook to medieval thought. 
The face of the sun is a turbulent place at the high 
temperature of 6,000* C. Black spots appear on 
it, sometimes large enough to be seen through a 
darkened glass with the tmaided eye, and broader 



pared with their eleotiio charge, that they are 
readily made to oscillate, or dance in rhythm, with 
any eleotromagnetio waves that are passing them. 
Curiously enough, the group of waves travels the 
faster in oonsequenoe, so that an electromagnetic 
wave entering these ionised regians obliquely has 
the upper part wheeling faster than the lower, 
until the wave firont is turned round and proceeds 
downwards to the earth again. However, much 
the same sort of thing happens every time you look 
Mo m ordinary mirror or looking-glass. There 
also the free electrons in the mercury at the back 
of the e^ass are able by their stimulated motion 
to return to you a fairly faithful image of your face. 

Badio signals will also bounce to and fro 
the earth and the reflecting regions, 
prqv^g that the earth is an admirable radio 
7€^toot^. The total path for eight such reflections, 
hmt obtained firo^ the legion, must 
2^000 


than the diameter of the earth. The number of 
these spots follows the same eleven-year cycle as 
the frequency of the aurora. At the beginning of 
such a period the face of the aim may be practically 
without spots. In due course a few appear in 
middle latitudes on both sides of the sun's equator. 
There is a steady increase in number, the spots 
l>eoome nearer the equator, and they disappear 
when at the lowest attained latitudes (Fig, 7). 

These relatively cool dark whirlwinds reveal 
magnetic properties discovered by Hale throu^ 
the Zeeman effect, and they may perhaps be 
oompared with the lows' or cyclones which often 
bring storm, rain and flood. The periodicity of 
sunspots, auroras, magnetic storms on the earth, 
and changing radio phenomena has he^ found to 
hold good for the fluottiations of the white polar 
caps on the planet Mors, and even for a cycle of 
ring growths in the great and ancient trees of 
western America^ 
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Meteoss 

Most p(^ople are familiar with shooting stars or 
meteors and many have seen in their lives dozens 
or hundreds of them ; yet it always comes as a 
surprise to learn that no less than 20 million of 
them every day plunge into our atmosphere with 
velocities ranging up to 130 miles a second. Some¬ 
times these visitors are but the size of a pin's head, 
and at other times they are large enough to pierce 
the atmosphere and reach the earth, l^he famous 


projectiles achieve a speed of a few thousand ffeert 
a second as contrasted with meteors having 
velocities of many miles a second. 

Mother-of-Pearl and Noctilucbnt Cxx>uds 

There occur rarely and at great elevations 
irides(5ent clouds, as remarkable for their beauty 
as for their height. They are generally observed 
over regions of low barometric pressure and it is 
probable that the clouds are formed of super- 
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By COURTEHY OF Oe. CAKL STWEHHR. 


Arizona crat/cr may have l)een formed long ago by 
a giant meteor ; the crater is 1,400 yards wide and 
more than 500 feet deep. In 1908, a groat meteor, 
estimated to weigh 130 tons, fell in Siberia and 
devastated by its great heat hundreds of square 
miles of country. The elevation of most frequent 
metooric displays is about 40-00 miles above the 
earth. It is somewhere in this region that the 
temperature rises according to the theory of the 
reflection of sound waves, to which already re¬ 
ference has been made. Sometimes the meteors 
are of iron, somctiines of stone, and it is not easy 
to understand how they become red or white hot 
when rushing through cool air, how indeed they 
acquire more heat fi'om the bombardment of 
molecules than is carried away by them. How¬ 
ever, the luminosity of meteors occurs in rarefied 
air at heights of 100-30 miles above the earth. 
Au experiment in the laboratory of a similar 
oharacter would be difficult to make, because our 


cooled water vapour (S. Chapman, Nature, 129,497^ 
April 2, 1932). Stermer and his co-workers have 
measured the altitudes of many of these *mother- 
of-pearP clouds (Fig. 8) and found them to be in 
the stratosphere, about 15 miles above the ground. 

The strangest of clouds (Fig. 9) are those 
observed in the middle of the night, or twilight, 
which occur at a measured altitude of 50 miles ! 
The heights have been measured in Norway (Carl 
Stormer, Astrophysica Norvegica, I, 3, Feb. 1935) 
by the same band of observers and at many of 
the same stations as those used in the detormina^ 
tion of the distance of auroras from the earths 
surface. These clouds are not iridescent, and tliey 
move westwards at about a hundred mfles an hour I 

It will be gathered that the study of the Nortliem 
Lights is bound up with other physical phenomena 
in the upper regions of our atmosphere, md that 
progress can best be made, as in other branches of 
science, by advance cm a broad . 
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vooabulttiiM of their own. At many of the oon- 
ferenoetiif League of Natioikis repreiieiitativea have 
been preaekti. !More and more the oonforenoea are 
grouping themaelvea* and many conferenoea are 
being attended by repreeentativea of other oon- 
ferenoea. 8uoh groups are the educational^ agricuh 
tural and economic conferenoos. For example, the 
^Xiaison Committee of Major International Associa¬ 
tions^’ represents more than twenty-four international 
organmtionSf mostly educational. The economic 
oonferenoes are not under the dictation of Govern¬ 
ments. Between them these societies are working 
out a world‘policy which is years ahead of the 
present League of Nations. The number of societies 
is increasing, and they are increasingly specialised. 
The International CoimoU of Scientihe Unions does 
not cover evi^rything, although it is an authorised 
channel of communications. Now societies of all 
sorts keep on appearing. All this apparatus of 
volimtary societies may be thought of as advisory 
to the ofHoial governmental League of Nations. 
Possibly it is more important thot the politicians 
sliould listen to the scientific workers, rather than 
that the latter should let themselves be entangled in 
political machinations. 

Fig Mosaic 

A x^KAjr-HonxiNO disease of the fig has been 
deecribed from California and from AustraUa. Ihe 
malady is caused by a virus, and is known as fig 
mosaic. Dr. G. C. Ainsworth announces the appear-* 
anoe of the disease in England {J, 2ioy, Hart, Soc., 
December 1085)i and mentions two types of mottling, 
namely, irregular, yellowish-green blotches, and pale 
green spots or bands along the larger veins. The fruit 
is affected but slightly, with small spots. Now that 
botanists are 'virus-consoious*, it has been realised 
that the disease was known twenty years ago, though 
its cause was not suspected, and it is fairly wide- 
l^mwid in Great Britain. 

Bngisttd to Caps Flight 

Mrs. MoUison arrived in Capo Town at 8.30 British 
dummer Time on May 7, having completed a flight 
from England in 3 days 8 hr. 2fi min. This time is 
a fittie more than eleven hours better than the 
previous record set up by Flight Lieutenant Rose, and 
represents a noteworthy ^lievement as regards 
endurance of both pilot and aeroplane. Mrs. Moilison 
fiew over the Weet Coast route in Africa, and her 
machine was a Poroival Gull with a Gipsy Six (120 
h*pO engine. It is stated in 7%e Tiime that the 
disiemee covered was about 6,200 miles, with 43 
hours dying and 36 hours on the ground. At the 
Mme of writing, Mrs. ^Uiaon is well started on the 
return journey, but following the East Coast route. 

Hlcctricad Bagineers’ Awards 
Allowing awards of the Institution of Elec- 
have recently been made for papers 
.1838-86, or accepted for publicatian: 

to W, L. MoPhenim and 


E. H. UUrioh; A 3 nrton Premium to Mr. O. H« 
Wilson, Lieut.-Commander K. L, Damant, and Mr. 
J. M. Waldram; Fahie Premium to Major L. H. 
Peter; John Hopkinson Premium to D. R. I^avies 
and C. H. Flursoheim ; Kelvin Premium to Dr. T. 
Allibone and F. R. Perry ; Overseas Premiums to jbr. 
J. J. Rudra and D. J. Badkas, J. H. Spraweon and 
T. Varney J Extra Premiums to G. A. Whipple, 

A. L, Whitcloy, Dr. Russell J. Reynolds, E. R. Kaan, 

B. G. Gatos, E. T. Hippisley, A. C. Titnmis, and Mr. 
R. Poole. WireUea SecHan : Duddell Premium to 
H. L. ICirko and A. B. Howe; Extra Premiums to 
W. J. Brown and E. B, Moullin. Meter and Insiru- 
metU Section : Siivanus Thompson Frornium to J. H. 
Buchanan; Extra Premiums to Prof. J. T. Mac¬ 
Gregor-Morris and R. M. Billington, J, S. Preston 
and G. A. Burns and T. R. Rayner. Trarmnueion 
Section : Sebastian do Ferranti Premium to Mr. D. 
Ross ; Extra Premium to Mr. J. S. Forrest. 

Conferences on Spectroscopy and Colour 

The Massachusetts Institxite of Technology' has 
recently announced a special summer programme on 
applied physios, in comiexton with which a conference 
on spectroscopy and its applications will be held on 
July 20- 22, and a conference on colour on July 23-26. 
The former conference will include discussions on 
Spectroscopic analysis of materials, and on other 
applications of spectroscopy to biology, medicine, 
chemistry, metalliurgy, mineralogy and to industrial 
and engineering problems; the latter will include 
spectnjphotometry, colorimetry, and the applica¬ 
tions of colour roeasureratmts to industrial problenis. 
Detailed consideration will bo given to the behaviour 
and control of the colour of dyes and pigments, and 
their application in such fields as the paint, ink, 
paper, textile and ceramics industries. These 
conferences come at the conclusion of the courses 
on spectroscopic analysis of materials which are 
l>®ing given at the Institute during the six weeks 
from June 16 until July 24. There is no oliarge for 
attendance at the meetings of the oonforonoes, copies 
of the detailed progreunmes of which will bo sent on 
application to Prof. G. R. Harrison, Department of 
Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts. 

Announcements 

Mr. C. H. Waodikgton, of the Strange ways 
Research Laboratory, and of the sub-department of 
experimental zoology of the University of Cambridge, 
has been awarded the Albert Brachet prize of the 
Royal Academy of Belgium for his experiments on 
chicken embryos. This was the first award of the 
prize, which is given for the best work in embryology 
publialied in French, German, English, Italian or 
Dutch over a three-year period. 

Tub field plots and laboratories of Eothamsted 
Experimental Statiem, Harpenden, will be opened for 
uu^peotion (by invitation) on June 11, Rt UJ6 am. 
Thye Bight Hbh. J. jRamsay Macdonald will be present. 
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Tu AsBodatum of ScienUfio Worker^ haa arraaaged 
a public meetli^ on the ‘*t7tiliBation of Seieboe** to 
be held on Friday^ May 22« at University College, 
XiOndon. at 8 p^m. The speakers include Prof. P. 
M. 8. Blackett, I>r. J. Needham and Dr. J. D. Bernal. 

The forty-first Annual Congress of the South¬ 
eastern Union of Scientific Societies will be held at 
Oxford on June 30-^uly 4. The president-elect of 
the Congress is Prof, Q. D. Hale Carpenter, who will 
deliver the presidential address entitled “Charles 
Darwin and Entomology’* on June 30. Further 
information can be obtained from the honorar^^ 
general secretary, Mr. E. A. Martin, 14 High View 
Close, Norwood, S-E.19. 

The National Baby AVeek Council is arranging a 
National Baby Week to be hold on July I-?. The 
special subjects of propaganda this year are (1) ma¬ 
ternal welfare, stressing the oonstnictive aspects 
as distinct from maternal mortality, disease and 
morbidity, and (2) the question whether all is being 
done, nationally and locaUy, for the welfare of the 
child of 2-^ years of age. Further information can 
be obtained from the Secretary, National Baby Week 
Council, in Piccadilly, Lon^n, W.i, 

A SHOBT course in genetics, cytology and plant 
biochemistry will be held at the John Lines Horti¬ 
cultural Institution, Hostyn Road, Merton Park, 
London, S.W.19, on July 13~2J. It is expected that 
the following will lecture: Sir Daniel Hall, Prof. 
J. B. S. Haldane, Dr. C. D. Darlington, Mr. M. B. 
Crane, Dr. R. Scofct-Monorieff, Dr, F. O. Brieger and 
Dr, K. Mather. The course will be open to university 
and research station sta£fe and post-graduate students. 
No fee will be obliged. The names of those who 
desire to take part should be sent in good time to 
the Librarian at the Institution. 

The twenty-fifth Congress of the Italian Society 
for the Progreae of Science will be held this autumn 
at Tripoli, under the presidenoy of Marshal Balbo, 
Governor of Libya, 

At the suggestion of the Touring Club de France, 
the Paris Academy of Medicine has appointed a com¬ 
mittee to inquire what steps can be taken to support 
the campaign against noise. 

Ax International Congress of Medical Motorists 
will be held in Paris on June 14-'16. Further informa¬ 
tion can be obtained from the Association des 
m^decins Automobilistes de France, Boulevard 
Magenta 60, Paris. 

The second Congress of the International Assooia- 
tkm for the Study of Solar, Terrestrial Cosmic 
Radiations will be held at Ia Malou (H4rault) on 
July llV-17, when papers will be read on solar 
cile<Moai radiations, atmoepherio electricity and 
ionisation of the air and the radioactivity of rooks 
and wells. FurthsT infomuMion 
^ geeretary of the Asaociation, 24 me Verdi, Nice. 


AmjcaxtoKS are invited for the fottowixig aiipom 
ments, cm or before the dates mentioned V 

An assistant (Grade HI) at the Chemical Besearoh 
Laboratory, Teddington—The EstabliahznQnt Dfificer; 
Department of Scientific and Industrial Besearoh, 16 
Old Queen Street, Westminster, S.W.l (May 10). 

A junior assistant in the Ballistics Department Ckf 
the Research Depeuiment, Royal Arsenal, Woolwich, 
S.E.18—The diief Superintendent (May 19). 

A teacher of domestic subjects and a lecturer in 
mechanical ongineering in the Central Technical 
College, Suffolk Street, Birmin^iam, 1—^The Chief 
Education Officer (May 27). 

A sub^ABsistant in the Royal Botanic Gardens, Kew 
—^The Secretary, Ministry of Agriculture and Fish¬ 
eries, 10 Whitehall Place, London, S.W.l (May 28). 

A lecturer and two demonstrators in physiology in 
the University of Liverpool—^The Registrar (May 29). 

A teacher of mathematics in the Northern Poly¬ 
technic, Holloway, London, N.7—^The Clerk (May 29). 

A lecturer in physios in the Polytechnic, Regent 
Street, London, W.I—^The Director of Education 
(May 29). 

A demonstrator in aoology in the University of 
Bristol—The Registrar (May 30). 

A regius professor of practice of medicine in the 
University of Glasgow—The Private Secretary, 
Scottish Office, Whiteliall, London, S.W.l (May SO). 

A professor of mathematics in the Queen's Urn* 
varsity of Belfaet--The Secretory (May 30). 

Five assistant veterinary officers to the Essex 
County Council—^The Gerk to the County Couneil, 
County Hall, Chelmsford (May 30). 

A lecturer in the Civil and Meohanical Engineericg 
Department and a lecturer in charge of instruction 
in instrument making in the Northamj^on Poly*< 
technic, St. John Street, London, E.C.l (May 31). 

A lecturer in physical chemistry in Univemity 
College, Bazigor—The Registrar (June 6), 

An assistant (Grade III) in the Admiralty jSsiontifie 
and Teohnicfd Pools (ohemistry and metal ana}ysis>-^ 
The Secretary of the Admiralty (C.E. Branch), Wb^- 
hall, S.W.l (quote C.E. 2669/36) (June.fi). 

An assistant lecturer in botany and an aasktaht 
lecturer in metallurgy in Univeonrity College, Swansea 
—^The Registrar (June 6). 

A junior assistant physicist in the Royal Oabcer ^ 
Hospital (Free), Fulham Road, London, S.W.3—tlie 
Seoietaiy (June 16). 

A regius professor of astronomy in the Univenrity 
of Glasgow-—The Private Seoreiary, Scottish Offioe^ 
Whitehall, Loudon, S.W.l (June 30). 

A supatintending engii^r and consteiiotor pf 
shipping in the Royal Arsenal^ Wnolwi<^-^^^^[!h|t 
Under-Seoretary of State (C.6), The War 
London (August 1)« 

Reaea^h asristants in appUed mediaiiiee 
perim^tol physios and a research assistant of the 
Silk Section of the Britiidi Cotton 
search Assooiation, Shirley Institute; 

, Director. > : ■i'v'.:';'■ 

An izutmator in eomomM ^ 

Kmt Farm Agriopltd^ 
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Letters to the Editor 

Editor doM not hold himseff re^pofMible for opiniotio ejopreaaed by hie oorrespondetUe, 
Ho ctmnol undettdko to return, or to eorreepond with the writers of, rejected manuscripts 
intended for this or any other part of Natobb. No noHoe is taken of anonymous communications. 

Noras ON roints in soica or this wbbk*s iiSimBBS afpbab on p. 831, 

COBBJSSFOXDBJTES AUB INVATBD TO ATTACH SIMII*AB SUMBCARDDS TO THBm COBOOTNIOATIOKS. 


The Nature of Light 

Objbotioks to the views expressed in my eom^ 
munioation^ on this subject have been brought 
forward by Mr, C. Hurst* aiul Dr, N, 8. Japokki*, 

In reply to Mr. Hurst, I would point out tiiat the 
dow of energy outside the core of the quantum is in the 
direction of propagation of the light and is propor¬ 
tional to ooB*(pt—ms); thus it is suways positive, and 
the 0OW will be always in one direction, l^de the core 
where there is a longitudinal magnetic force, there is 
a flow of energy at right angles to the axis, but this 
is proportional to cos {pt — mz) sin (pt-^nu); the average 
of this both with regard to time and space is eero. 
Thus, and this is I think the point Mr. Huist has 
overlooked, at any time the energy flowing out at 
one place will be equal to that flowing inward at the 
same time at a piam a quarter of a wave-length from 
it, and at any point the quantity flowing in will be 
the same as that flowing out a quarter of a period 
later, BO that the quantum does not lose any energy 
by this process. 

Dr. Japbiski, who has made very thorough and 
agtetmive researches on the mathematiocd theory of 
oylindrioal waves, raises the objection that a quantum 
of the kind 1 suggest would require a wire of infinite 
qpepiflo mduetive oapi^ty to guide it. 1 do not 
agree with this. 1 ^ink a quantum which has its 
distribution of electric and magnetic forces such 
that the momentum is all in the direction of pro¬ 
pagation of the would not require any guidance 
after leaving its source. Whether a ayst^ of this 
kind ebuld be emitted by a luminous atom or not 
dtpmds upon the metflumism of that emission, a 
subjeot about which very little is known; what is 
known does not seem to me to make it impossible 
or even vesy improbable. Two difficulties which 
suggest themselves at once are first, that the wave- 
len^ of light is enormously greater than the linear 
dononsions of the atom which emits it, more than a 
t h m ni a nd times greater if the dimension of the atom 
is taken to be 10**om.; and secondly, why the 
radialidn is concentrated in one direction. 

With r^ard to the first point. We must remember 
that ibs omiditions inside mb atom when it is emitting 
are very di£Eerent from those in the ether. 
pi|riiig the emission of the light, there is an electron 
the plaoe horn which it or another 
Jms been ^ected, s^ieh before it settles 
o wont this plaoe with a definite 

prcnpottias ctf an atom which 
wiln a ilree period (n) have 
odnnmdim mm the tnebiy of 


if F is the velocity of light of frequency p throu^^ 
the atom and c that through the other. 


c» 


1 + 


A. n* 
n* -p* 




Thus if pnn(l—tt), where a is a small positive 
quantity, V must be very small compared with o, 
so that the wave-length of the light in the atom will 
be very much smaller than when it is in the ether. 

Next with regard to the concentration of the radia¬ 
tion in a definite direction. K as seems plausible the 
light is due to the vibrations of an el^ron inside 
the atom, then if these vibrations were in a straight 
line Hertz's solution of the waves {noduced by a 
bi<»pole whose moment varies barmonioally shows 
that the radiation at a great distance from the atozn 
would be divergent waves spreading out from the 
atom as omtre; the flow of energy in a direction 
making an angle 6 with the path of the electron 
would be proportional to Bin*6; there would thus 
be continual loss of energy and no oonoentration. It 
is, however, very generally believed that there are 
very strong magnetic forces inside the atom ; if so, 
the paths of the electrons in the atoms will not be 
straight lines, for the electrons will be twisted round 
the lines of magnetic force and will describe spirals 
whoso axes are parallel to the magnetic force. If 
this force is nearly at rig^t angles to a stream of 
electrons and is above a certain intensity, the patlui 
of the electrons will be spirals whose turns are 
neevrly at right angles to the force. 

The stream of eleo^ns is equivalent to an electric 
current and will produce much the same electric and 
magnetio fields as would be produced by an alternating 
electric current flowing through a solenoid which 
ooinoided in position with mo spirals described 
by the electrons. These currents would produce an 
altematiog magnetic force inside the solenoid parallel 
to its axis, the magnitude of whidi would not vary 
over its cross-section, and there would be no longi¬ 
tudinal magnetic force outside the cross-section. This 
agrees with the solution given in my letter, if o be 
t&en as the radius of the solenoid. The same niunber 
of lines of magnetic force will pass through any 
circle outside the solenoid if its centre is on the axis 
and its pdone at right angles to it. Urns the electro- 
morivo force round the circle due to the alteration ii^ 
the magnetio force vdll be constant, ifhatever is the 
radius of the drele, and therefore the tangential 
eieotrih force will be inversely proportioned to the 
radius. If the olrcle is inside the sQlenoi4» the number 
of lines of foim passing Enough it will be propor¬ 
tional to if V be the nadixis, and therefbre the 
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taiftgentiftl electric force will be proportional to t ; 
both thoee results are in accordance with the solution. 

On this view the formation of the light quantum 
and its guidance is due to the magnetic force mside 
the atom. After it has been started on the way it 
should gOf it will continue on that way witliout 
further guidance, A bullet has to be guided by the 
barrel of the rifle* but it is not necessary for the 
barrel to extend to the target. 

J. J. Thomson. 

Trinity Lodge* 

Cambri<lge. 

April 21. 

* NatURB. IS7* 232, Keb. 8, 193fl, 

» NAtCRB, m* 682 , April 4 , 1036 

• NATtraX, W7, 663, April 18, 1930, 


Phenomenological Theory of Supra-conductivity 

The latest vorsiou^ of F. and H. London’s 
phenomenological theory of supra-conduotivity (which 
on its first appesaronce* was obscured by on erroneous 
assumption as regards the b<iimdary conditions*) can 
be put into a very simple form. We assume Maxwell^s 
equations for a medixun with dielectric constant e and 
permeability 1 (choosing the imits so as to fnake 
c V I and abolish odious 4 tc’s) : 

curl E — H 

(A) curl H dS? + i (B) 

div H - 0 


continuity, tho well-kno^ Umiting oonditiQUa of 
Masew^'s theory (Jffij, Hn* cemtinuoua) 

have* of course* to oe retained, in additioiii the 
second curl-equation of (2) requires tho continuity 
of A(/ — aE)ii at the suiisoe Iwtween two different' 
supra-conduotors, (The parallel component of supra- 
current will therefore lisve a discontinuity.) 

The natural problem oj initial vahtea tor the 
supra-oonduotor would be to give oneself E and. /. 
Equations (1) then dotorraine the ftiture develop* 
mont uniquely. If, alternatively, E, H are to be 
given, one hoe to te^e care to choose H solenoidal 
(div H “ 0), but in Ckidition a curl-free part of A/ 
remains arbitrary. 

The equations oontaining A may be taken to state 
that the negative of the product A by supra-ourrmt 
is a suitable vector potential to represent the E, H- 
field within every coherent supra-conducting region, 
the Boaior potential being zero. From here the theory 
of integration is easily developed. We shall only 
observe, that for the density p t div E we get 
the equation 

p + ofp 4- A"'p « 0, (2) 

which amounts virtually to p =» 0 always and every¬ 
where in the homogeneous supra-conductor. In the 
statitmary case (^jht - ())* from the last equation of 
(1), E is zero in tho supra-conductor. The E-Iines 
therefore issue orthogon^ly from its surface, which, 
for tho outside, acts as a surface of constant potential 
like with axi ordinary conductor of vanishing 


In empty space, 1 ^ 0. In a normally conducting 
metal there is a current of conduction Je in addition 
to the displacement current : 

J ~ ^ tsE, {C) 

The assumption for the Hupra-oortduct<jr is, tliafc 
/ + f# ci57 + f#. 

That is to say, tliere is a third sort of current 
call it the supm-currerU, which either is added to, or 
(if <r « 0) replaces the ordinary conduction current 7®. 

If cannot be? givm in quite so simple a way as 
yet there is a certain aneiogy with the first two types 
of current. Let us introduce, just for tho moment, 
the sign « zE for the displacement current. Then 
from [A ) 

curl - H , ^ M ; (D") 

and from (A) and (O) 

curl ~ ^ E. (D') 

The new assumption witli respect to 1$ is, 

curl Alt ^ ~ H , Alt ”=■ E, (/)) 

A being a constant of the material, like c“' and 
The analogy is conspicuous. A nught be called the 
constant of supra-oonductivity. 

The equations (D) would seem rather almndant 
for the only purpose of introducing the third type 
of current. But they contain (A), which therefor© 
bo dropped. So the fuU system of equations 
for the supra-oonductor road 

curt 

Thns there are nine equations for the nine vector 
eomponents ol E, H, i. As to the sutfaces of diSi^ 


resistance. 

I consider this form of London’s theory a rational 
heuristic starting point. So far as 1 can see* it is 
both 8elf*consistent and without contradiction of 
oUxer principles. The actual state of affairs is, of 
course, more complicated. It is well known that it 
presents phenomena of hysteresis, which cannot be 
embodied in a simple field theory, 

E. ScKRdnxNoaR. 

24 Northmoor Hoad* 

Oxford. 


' PhaHtn, S* 941 (1936). 

'Prw. Roy. Soe,, X, 71 <1996). 
■ E. />Av«.* 99* S6» <198&). 


Scattering of Neutrons by Protons 
It is known that hydrogen shows a large soatterihg 
cross-section for slow neutrons. On the usual asaump* 
tion that the forces between proton and neutron are 
of short raiJige, this can only be explained if one ideo 
assumes' that the deniteron has an excited state, 
or virtual, the energy of which j lFit is about 50,000 
e.v. This leads to the following formula for the 
scattering cross-section o of hydrogen for nerutrons of 
energy E : 

® iW+fxl' 

Here h is Planck^s constant, i M is the reduced niaaa 
of the proton and neutron, and is the bhidini^ 
energy of the deutoronV (cL also ref. 4) 

2*2 X10* e.v.), |IFit is defined by the value of e fhr 
E-^0 (slow neutrons)^ 

To check this formula, X have measured the m^n 
free path in paraffin of the photo-houlmna 
radiothorium and deutisdum*. These neutroxw . 
fairly homogeneous in vrfooity aad their avesa^ 
mergy is prdbahlyM (of. ref. 4) a^ut 9^ 

The photoiued^pon source eonskted ^ 
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radioUiQ^^um surrounded ^ tS gm. heavy water 
(DiO) and was 8^4 cm^ in diameter. It was placed at 
a distance of 38 om. from the face of the "fast neutron 
detector*. This wias an ionisation chamber filled with 
boron triduoride enclosed in a cylindrioal paraifln 
block of 12*5 cm. diameter*. Alternate runs were 
made with and without a *thin’ paraffin acatb^rerf a 
disk 6*6 om. in diameter and 1 cm, thick (0*9 gm./cm.*) 
placed at a distance of 25 cm. from the face of the 
neutron detector. (The result justifies us in regarding 
this Boatterer as *thm\) li^re tlian 3,000 boron 
disintegrations were recorded in each case, and the 
eiffhets found were /t»“4*5±0‘J and 5*41:0*1 
disintegrations per minute respectively. 

From this we can calculate an upper limit of 
5*6 cm. of paraffin for the moan free path X of the 
neutrons us^. This is an upper limU since, first, 
aome of the neutrons scattorod from the walls of the 
room may be counted, thus increasing the ratio Zi//®* 
It ap|>6ar8 that an effect of tliie kind cannot have 
been large, because when ‘artificial walls*, made 
either of lead or of paraffin, were built up ikear the 
counter and source, no appreciable increase in the 
number of disintegrations was found. Secondly, a 
certain fraction of the neutrons will be scattered by 
the paraffin disk into the neutron detector. These 
scattered neutrons will have sornewliat difft^rent 
directions and a smaller energy than the noutn:>ns in 
the primary beam, and will therefore be ominted 
with a probability which may, on the average, be 
lar^r than that of the primary neutrons. A rough 
estimation of this effect was made and a correct^ 
value for the transmitted intensity of 4*3 iO*2 was 
obtained. This gives a mean free path X—4*6 i 1*5 
cm. of paraffin, whereas the value calculated from 
the above formula is only 1 *3 om. 

Although the accuracy of this measurement is not 
very liigh, there con be little doubt that the present 
theory Is in definite disagreement with experiment. 
It can be seen from the above formula that no 
alteration within reasonable limits of the values of 
I Wi I and E can bring about an agreement. It 
seems therefore safe to conclude that there is at 
present no evidence for the existence of an excited 
state of the deuteron, and that another model of the 
proton-neutron interaction is required. 

M, Goi.pharbr. 

Cavendish Laboratory, 

Cambridge. 

May 6, 

^ FeRDi, PAyi. Rtv., 4S, £70 (1035): WIgaer, uopublMied, cif. 
Fderii, ob Progre«a tb London, 10^, p, 27. 

Chadwick and OoldUben Pn>e, Rm. Sm., A. 151. 470 <10S5). 

* FMth^r and Bretndier, NatIIUL 1M. 4^ (1035). 

* I«liu[ and Helde, NartrsB. 1577273(loS6); OUphant. NarunK, 
U7, 8or (lose). 

* Chadwick and Ooldhaber, Proc, Comb. PkH 5oe., SI, 012 (1035); 
AmakU, d'Afoatlno. Fermi, Ponteoorvo, Baeottl aikd Segrt, Proe, Boy- 
SecTJ, 140*522 


A NtunericBd Method for Two-dimedsional Fourier 
Synthests 

Two-oncBKSiONAL Fourier synthesis is a moat 
u|i«Ail tool in the hands of the crystal analyst . A 
Patterson^ synthesis, which uses observed intensities 
threctly, is the only way of summarising in one 
all the information contained in a set of 
UrtemsitkOSi and at the very least it is a useffil aid 
in tihe guessing of probable structures. Further, 
onae an ajmrommate structure has been obtained, a 
' Mthod^ OT Fourier syntheses of the 

eidiaki^ and more F*s as 


the signs become known will enable parameters 
to be found which arc the best possible values 
obtainable from the data involved. 

Tliese uses retiuire that a worker in crystal structure 
shall be able to construct a Fourier synthesis of 
reasonable accuracy in a very short space of tu^c, 
and the method here described seems to be the nf^t 
speedy of the methods which have bc^m used. It 
will be described mon^ fully elsewhere. 

The problem is the summation over the area of the 
projection of a number (which may, for example, be 
eighty) of cosine ‘waves’ of the type shown in Fig. 1. 
The eighty different waves correspond to the values 
of F (or of some function of F in a PatU^rson synthesis) 
for all the different reflecting planes. In the case 
of a two-dimensional synthesis all the refleoting planes 
l)elong to one zone which we shall assume here to 
bo the c^axis zone, so that the orientation and spacing 
of the plcuies are defined by the indexes h and k. 
Suiximation may be necessary over something like 
1,800 points (supposing that one half of the total 
area has to bo evaluated aird tliat the projection 


Kio. 1. 

edges are divided into 50 parts) in order to retain 
all the information contained in the intensities. We 
have therefore to a<ld uj) eighty terms of the type 
F{hk) cos (^hxja 4* for each of the 1,800 

points. The mere writing down of so many numbers 
is exceedingly tedious and the summations are long 
even with the use of a machine. 

The number c>f figures to be summed over the 
whole area may, however, be reduced by a factor of 
the order ten, by a proliminaiy^ combination of the 
waves. For example, all those waves of frequency 
5 parallel to the y direction (that is, oorres{>onding to 
fc Ks 6) combine, for each value of a:, into a simple 
wave of fre<juency 5 parallel to y. The amplitude and 
phase of this wave vary as the value of a: varies ; in 
order to avoid the diffioulty of varying phase, we 
may alternatively reprefiK'mt it as the combination of 
a sine and a cosine wave of which the amplitudes 
alone vary. 

The calculations are tJioreforo immensely shortened 
if we consider the whole group of reflections with 
ft — 6, make a preliminary smnmation which shows 
how the amplitudes vary with x, and riius for each 
(c-level represent the whole group by oiie pair of 
cosine and sine waves of appropriate amplitude. This 
is repeated for each value of and we have only a 
small number of waves to add for each ®devel. 

In order to carry out tlie summations, we prepare 
a set of card strips for both cosine and sine waves. 



828 N A T 0 R E mv tA ^ 


strip reproaeata the oontributioix of l^e waves 
at intervals of 1/60 of a oell edge* The stripe 4re 
prepared for all amplitudes between 99 and 99, and 
all frequencies (that is, number of waves in the cell 
edge) up to 20, When summing a set of Fourier 
terms we only have to select the appropriate strips, 
place them one beneath the oth^, and sum the 
ooluxnns. 

By Using cosine and sine terms separately in pre* 
Uminuy and final summations, full use of the 
syiimetries possessed by these functions can be mode. 
It is not necessary to have the strips written out for 
more than one quarter of tlie cell edge. The cosine 
waves corresponding to even indexes and the sine 
waves oorresponding to odd indexes are all sym- 
metrioal about the point while the others are 
anti*symmetrioai about this point. 

The strips are stored in boxes as shown in Fig. 2. 
One box contains all tlie cosine strips and another 
the sine strips, and each oomportinent contains the 
strips of one frequency. The sloping aides of tlie 
boxes ensure that when a strip is removed its place 
is left open for its re-insertion. 


Ibgiiftic 

Tub diamaf[itetio antotrc^ huge crystal of 

rcBoroinoJ, weti^ung gtn*, has hS&a measured 

by methods similar to those de«M^bed by Krishnau^^ 
with the following results '; 

Xs “ Xfl — — ®*36 X KH 0.03. a.x.tr.; 

Xb -Xfi - 13^17 X 10^ „ ,, ; 

Xt Xs *** ■“ 7’74 X 19”* ,, ,, ^ 

a, 6, 0 being taken in aooordanoe with Robertson*S 
recent renaming of these axes’, whereby a ; 6 : o 
10*53 : 9*53 : 5*66 A. Resoroinol is very soluble in 
water and in all the usual orgaoio solvents, and Rabi's 
method’ for the measurement of the aboohite 
susceptibility in a given direction could not therefore 
be tu^. The mean susoeptibiiity of powdered 
resoroinol has, however, been measured by Pasoal’ and 
using his value, Xm » 67*2 x 10”*, we obtain 

«» — 66*4, xb 74-2, Xtf 81*9 X lO*"*- 
Now in an orthorhombic crystal 

X« — iCi oos’ai + ooe’a, + if, cos’oi,) 

Xft « ifi cos’pt -f if, oos’p, -f if, cos’P, j* . . . (1) 

Xe « oos’yi -f Kt oos’Vi 4* if» oos’yi) 



Pio. 2. Set of eoAlue strips In box. 


The use of amplitudes from 1 to d: 99 is adequate 
for all work of normal accuracy. If only a few of 
the totals of the preliminary tables exceed 99, these 
totals can be made up by the use of two of the strips 
instead of one in tlie final tables. If a large num^r 
of the totals of the preliminary tables exoeod 99, 
then all these totals should bo divided by some suit¬ 
able factor. 

It is estimated that one worker using the strips 
can complete a Fourier synthesis of the size of the 
example used here in a total time of eight hours. 
(A rougli estimate of the length of a Fourier synthesis 
con be m^e by giving the total number of terms 
involved if the complete summation were done 
directly. In our example, 60 F*s are summed over 
1,800 points, making 124,000 terms in all.) A further 
utility is that the Selection and addition of the strips 
can be done by inexperienced persons, and the results 
cheeked with certainty by doing one line of iJie 
synthesis along one y-level, thus crossing all the 
previous a?-level8. 

W© should be glad to know if workers in other 
laboratories who employ the Fourier method would 
find these sets of strips useful, as it may be possible 
to arrange for the supply of copies. 

C. A. Bxbvxbs. 

Physical Laboratories, H. LmoK. 

University, Manchester. 

March 7. 

g. JCriit, A, so, 517 aest). 


where cos oos Pi, oos Xu ^ i^be direction eosinas 
of Ki relative to a, 6, e, and so on ; Ki, If, being 
the three principal susoepribilities of the molecule. 

If JCy « A',, as is approximately true for most 
aromatic compounds, then 

Xa “• if 1 + - ifi) oos’a, I 

Xt “ ifi + (if» - ic^oos’ia, '. .... ( 8 ) 

Xc «= -Kj -f (A, — Ki) 008 *y,) 

Hence if Ki and A, can be estimated correctly, the 
direction cosines of the normal to the molecular plane 
can be calculated. As shown by Krishnon {loo, oit.), 
a good estimate of the molecular susceptibilities may 
be obtained by adding to each of the principal 
susceptibilities of benzene the difibrenoe between tJie 
mean susceptibility of benzene and that of resoroinol. 
Thus Aj « A, » - 37*3 - 11*9 « - 19*2) 

A, 91*2 - 11*9 « - 103*2) 
and on substituting in (2), we obtain 

« =» 55*6®, p - 47*r. r 82*r. 

The same angles derived by Robertson fron^ a sing jla 
Fourier analysis’ are 


ot 60*1% p « 46-9^ Y 81-3“, 
in good agreement witii the above. 

KATHi:;ErBiH LoNSXkAXJi. 
Davy Faraday Laboratory, 

Royal Institution, W.l. 


■ rmu, o«t.. *, 
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Fiae Structure of the Lm AbeorptkMi B4ce 
Magnesium Metal 

In the region ^ ordinary X>mya, variationa in tbe 
intensity of radiation tranamitted throu^i it inetal 
foil on the short wavelength ai^ of att ahaorptioti 
edge have led to interesting MauHe in rslatiaa to th» 
eona'Btractnre of the nnoooupied elat^ron hivsla of * 
metol. Theeztenakmofaiieh‘ftieatraetaue' maailm- 

mentB to abaorptioD edgea sdiieh lie ki tlM of 
nltnwoft X^ys (aay 100^ A.) nllotm 
aibOity of a eonaidenible inmvaae fa ant- ^ 
power xX the.meiSaod, a^iunihliiirsgid^ tbi tmitm 
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Iili6 X • • • lovdi k known to 

bo 01 % of (Smk of 1/4 volt. 

Wo ha^ thwofcm invootkpbed tho mtenaity of 
tight trttosmittod throck|^ p f<m of xnagne«inm on the 
abort wave-length aide of the Ln absorption edge, 
the mve-letigth of which has been determined by 
^annOr^ as 250*36 A. A thin fUm of magnesium 
cm. thick was evaporated on to veiy thin 
oelhtloid (some 50 A. thick), and as light source a 
vaouOnx ^p«rk between molybdenum slaotrodes was 
us^. 'Die radiation was analysed with a l-metre 
graaing-inoidence vacuum spectrograph and, using . 
^iled’ plates, spectra were taken with and without 
ttie idjsorbing foil in position behind the slit. With 
the fdl in place, an eiqp^ure increase of some thirty 
times was required, usual methods of micro- 

photometry were employed to translate the observed 
densities, so that, at least roughly, the ratio of tho 
intensity of the transmitted light to the incident 
light could be obtained for various wave-lengths. 


46 vo]t«f 



The result is shown in Fig. 1. The wave-length 
260^7±0*2 A. at which almorption just starts is 
slightly longer than that given by Bonner. Tho L, 
and X» ed^ appear to be just resolved, with a 
sq>aration of 1*8 A. The most striking feature of 
tho curve is the quite sharp absorption maximum 
which occurs just on the short wave-length side of 
the edge. This shoiild bo compared with a similar 
peak in the omission intensity which occurs for 
magnesium just on the long wave-length side of the 
Lu emission band limit, as shown by O'Bryan and 
Skiimer*. In foot, it is easily seen that experiments 
on the X-ray emission bands and on tho absorption 
edge fine structure give complementary information 
regarding the electron levels in a metal, and it is 
satkfact^ to find that in the case of magnesium, 
the data from the two sources fit together. In this 
way direct information with regard to the over- 
bkpping of the first two BriUouin soues is obtained. 


Intimity AnonssUes in the Lyman Series of Hydrogen 

Ik 1230 we reported elsewhere^ that when a con¬ 
densed discharge is passed through a neon tube in 
which hydrog^ appears as a trace of impurity, the 
Balmer series is seen remarkably well developed. We 
have been applying the same method for the eztenstbn 
of tho Lyman series and have been able recently to 
get as far as the 20th member. 

During this experiment, we noticed on interesting 
phenomenon, namely, that at times the third member 
of the Lyman series (Lt) is abnormally weakoned, or 
even diiMppears. While we were in doubt if the 
phenomenon is caused by absorption by some ita* 
purity, a paper by Price and Collins* reporting on 
the absorption band of 0*+ came out, and we noticed 
that there is a band (H*) exactly ooinetding with 
This led us to admix a slight amount of oxygen by 
pfissing it into the spectrograph through a narrow 
capillary, so that the p>aftial pressure of oxygen was 
kept less than 0*1 mm. while the pumping 
was going on. 

Fig. 1 shows the reproduction of one of 
our spectrograms th\iB taken, flitit without 
(a), and then with (6) the flow of oxygen. 
It was taken in the fijret order of a 1-metre 
grating at grazing incidence with an ex¬ 
posure of 2 hours. 

In Fig. 1 6 it will at once be noticed 
that not only the lino L*, but also the 
line is absent, and the line Lg is 
abnormally weak compared with its ad¬ 
jacent members X, and Xf. 

Upon referring to the data given by 
Price and Collins* (Table I, p. 717), we 
noticed that here again tho ooinoidenoes 
of the froquonoios ore fairly close, namely, 
betwexm X, and and and Jlf,. 

Among the other members of tho Lyman series, 
there is still one more instano<^ of sucli a oomcidence 
in frequency, namely, between X,, and M\, As tho 
line Xjg apj^ars rather faint on most of our spectro¬ 
grams, the evidence was not so clearly seen as in 
the above three oases. 


saoA. 



i^e have also observed other absorption edges in 
the ^£t X-ray region, namely, the X*edge of lithium 
at 2iS7d:l*6 A-, the edge of cobalt at 202 dbl A. 
and the Afu edm of nickel at 190*5^:1*6 A. Unfor¬ 
tunately, the plates were not good enough for fine 
struotuire meaeuiemeats, but we hope shortly to bo 
abhi to moke the necessary improvements in the 
technique. H. W. B. BmomsiR. 

J, E. JommTOK. 
WiUs Phyaiced Laboratory, 

Uoiv^ty, Bristol. 

' Apirilfi. 


m. 1. 

Tlie i^equencies of the linos here discussed are 
given in the aooompanying ti^e: 
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The th«t infto^ of oxygen makm suoh a 
jttrong line m L# dkfl^ipear completely shows tiiat 
the 0|+ bands mnat have enormous transition prob* 
abilitieai iust aa mentioned by Price and Collins. 

Toshio Takamin®. 
Taho Sxjoa. 

Institute of Physical and Chemical Research, 
Kotnagome, Hongo, Tokyo. 

Dec. 26. 

* T. Xakamlne and T. Buga. -Wirt. Pap, f.P.C.P., 14* 117 (1030). 

^ W. IMce and 0. ColUn«, Phyi. Rfv„ 48, 714 (1036). 


X-Ray Examination of Tooth Structure 

Thb study of the structure of teeth by X-ray 
diffraction methods' has shown that the apatite 
crystals of the enamel are preferentially oriented 
whereas those of the dentine are arranged at random. 
The enamel orientation is such that the crystals tend 
to have the [001] direction (that is, the hexagonal 
axis) in common. 

It was found in the cose of human tooth enamel 
that the fibre-axis could take up one or both of two 
positions, referred to as orientation (i) and orienta¬ 
tion (ii) respecitively. Also variations in the extent 
of the enamel orientation were shown to exist. In 
addition, it was shown by radiographic methods that 
differences in degree of calcification between neigh¬ 
bouring portions of a tooth could be deto(;ted. 

An attempt is being made to link up the variations 
in structure revealed by X-ra}^ with the histology 
and surface texture of teeth, and the present note 
gives a very brief summary of some results recently 
obtained. 

Sections of human deciduous teeth have been 
examined by X-ray diffraction methods and by 
radiographic method, and the tooth surfaces have 
been examined by X-ray diffraction methods. ‘Good* 
enamel has been taken to be enamel which is smooth 
on the surface, is free from pigmentation in section 
and does not take uj) stain. ‘Bad’ enamel, on the 
other hand, lias been taken, to be enamel which is 
rough or uneven in its surface texture, and is pig¬ 
mented in section. The oritoria chosen for ‘good’ 
and ‘bad* enamel are in fact those put forward by 
Mrs. Mollanby in her “Diet and the Teeth”*. 

From the results so far obtained, it is tentatively 
suggested that it is desirable for the following con¬ 
ditions to be satisfied by enamel : 

(а) Radiographs should give no indication of poor 
calcification. 

(б) The enamel should contain a large amount of 
preferentially oriented apatite, the degree of per¬ 
fection of orientation being high. 

(c) Orientation (ii) should occur (see above). 

A few of the individual results may be of interest. 
For example, the work shows that the arrangoment 
of crystallites is, on the average, not the same at 
the surface of tlie enamel as in the interior. This is 
indicated by the fact that whereas orientation (i) 
is almost always predominant in the enamel sections, 
orientation (ii) is often predominant in surface 
enamel. 

It has also been shown that, generally speaking, 
a tooth is entirely enclosed by a tliln layer of hyper- 
oalcifled tissue. The outer enamel layer may possibly 
act as a protective layer and play some jjart in 
preventing Cannes. 


A further point conomutt the natiire of transltioeni 
xonee in the dentine. It has been generally felt that 
these were cones of hyper-oaioifloation, and the X-tuy 
evklenoe has oonhmii^ this view. Moreover, similar 
hyper-coloifled cones exist which are not trsnslueent 
to light but are of normal opacity. 

The work is being carried out on behalf of the 
Dental Disease Committee of the Medical Kesearoh 
Council, to which 1 am indebted for permission to 
publish this note. A full accotmt will appear else¬ 
where. 

J. Trswus. 

Physics Department, 

National Physical Laboratory, 

Tedding^n, Middlesex. 

U. ThewllK. BrU. J. Radiol., 4. 353 (1032). JSrit. DmM «7. 
457 (1034). Phil. Mag., 19, 201 (1035). 

BCehanby, *'DlGt a&d Uie Tiioth", Part UJ. 6p«c. Bep. Ser. 
Med. Hee. Council, l^>ndon, Ko. 10). p. 38 el teg,, p, 100 tt tog. (1934). 


Natural Sources of Fluorine and ‘Mottled Teeth* 
in Maldon, Essex 

Aocobdino to Leon Williams' “mottled enamel 
is an endemic dystrophy of this tissue. The teeth 
are characterised V>y a dead white and milky appear¬ 
ance which is varietl by brown and yellowish spots 
and bands”. Fluorine in the drinking water is now 
known to be the cause of mottled teeth. That such 
low ooncentrations as one part per million can be 
effective is remarkable*. Fluorine from chemical 
works or resulting from volcanic activity can get into 
soil and pasture and oause duorosis in cattlo*. 

To investigate to what extent, in a mottled teeth 
area, fluorine is likely to be taken in by man and 
animals by means other than in water, a few deter¬ 
minations of fluorine were made in materials obtained 
from Maldon, Essex, and its environs, the only region 
in England where mottled teeth have been recognii^*. 


Teeth of wUd rabhtt ftom near . 

M ..Stirrer 

Oraw mm Maldon 
„ „ X^ndoQ 

Pond water ftom Maldon 
,, „ „ London 

W«ll w»t«r from Maklon 
Holt) water In London 


Fluorine 

oo»U(aadO‘02S8 per oent. 

0 0058 „ „ 

o ooen* „ , 

0-0001 

1 -S parta per ndU. 

0-6 I . 

6*0 n n ,T 

t)'6 „ „ 


That very low conoontratiotia of fluorine in drinking 
water can be effective might be explained by the 
fact that simultaneously fluorine is being ingested 
in plant and animal foodstuffs. Though such sources 
are loss important, they should be considered as 
possible contributory sources. The reason why 
acq\iisition through the water supply has seemed to 
be the all important is no doubt due to the fact that 
the fluorine in water ocOurs as sodium fluorklo, 
whereas in foodstuffs it more likely occurs combined 
with calcium, in whiph combination it is known tO 
be less toxic. 

J. H. Bowxa, 

Mi M. MpiMuiV. 

Department of Physiology, 

Bedford College, 

London, N.W.l. 


* Leon WtlUonu, J, Demi Re$., S, 117 (1083). 

/ndwM. and Rng. 03*wi.. Atul. Xd., 7, 83 (WW5). 

* OhilrttaiM SAd ^aixtktr CM, Aw. MM., SO, 130 (1034), 

* Afraworth, JSm. J,* Ml, 83s (1083). 
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Nati*S0ciaUsm |ii4 International Science 

In an article which appeared in NATcrfiB of 
J>eoen:ib6r 14, 1935 (136, 927) under the above title, 
it ia atated that the objeote of the WiBaenaohaftliche 
Kongreas-Zentraie (now the Beuteohe Kongreas- 
Zentrale) are to serve oa a supervising influenoe upon 
Oarman soienoo and to inti^uoe the ideas of the 
National-Socialist party into the diaousaions of 
oonforencea. 

Tliis statement completely misinterprets the object 
of the Congress Centre. The Congress Centre is a 
branch of the Berliner Modizmische Gesellschaft, 
which created it because it is part owner of the 
Langenbook-Virchow-Haus in which many national 
and international congresses are commonly held. It 
lias been found that everyone wishing to organise a 
cotigreas has been compelled to start from the 
beginning each time. The experience of a previous 
organiser of a national or international congress is 
often lost since invariably a now persoinnel takes over 
the organisation of the next congress. 

It is the object of tlie Congress Centre to collect 
and systematise this experience, which for the most 
part is of a piuoly teclmicai natxire. Examples of the 
quostions dealt with are applications for bills of 
exchange, the form and the issuing of invitations, 
the agenda paper, travel concessions, arrangomont 
of excursions in connexion with the congress, the 
report of the congress, the form of the reception, the 
arrangement of the office of the congress, etc. The 
Congress Cwitre will place this accumulated experience 
at the disposal of organisers of fresh congresses. An 
intending congress organiser is thus relieved of a 
groat part of his work cmd lias the assurance that 
nothing is forgotten. He is, tliereforo, the bettor able 
to devote himself to the details of the programme 
and the s<3ientific aspects of the oongreas. For thestii 
the organising committee of the congress, which is 
entirely independent of the C’Songross Centro, is alone 
responsible, and usually they are entrust^ to an 
eminent scientific authority on the subjecst. 

The origin of the belief that the Congress Centro 
has an influence on the choice of scholars travelling 
to international congresses lies in the fact that the 
Congress Centre undertakes applications for bills of 
eXchiiige for these persons. Owing to the v©^ diffi¬ 
cult exchange position in Germany, it is impossible for 
every Gem^ man of soienoe to take part in a foreign 
congress, Tlie number must be limited to the number 
of bills of exchange ^available on the country in 
^estion. For example, of the 90 Giermans who 
allied, only 25 were able to attend the International 
Physiological Congress, because the Reiohsbank 
issued bills of exchange for only 25 persons. As 
^pUoations for bills of exchange are made by the 
Cfongress Centre, tlie erroneous impression can arise 
that the choice of participants is made by this 
bo^. 

Congress Centre is thus an airangement, arising 
from purely practical requirements, for the assistance 
of congress org^isers. We may perhaps mention 
that ime Berliner Medizinisohe GeseHschcdt has 
existed for seventy-five years, and is the largest 
medical association in Gennany. 

C* F, O. C. Ai>am. 

(Managing Secretary.) 
Bediner Medi m ieohe Qesellschaft, 

(Langenbeok-Vin^ 

Berlin. 

A^il 14, 


Scientific Workers and War 

During recent months, several items have appeared 
in Nature which were concerned at least in part 
with the topics of warfare, past or future. This mi^y 
bo taken as an expression of the realisation 
stnenoe has given modern warfare its catastrophic 
character, While scientific investigators cannot be 
held directly responsible, many of them are coming 
to feel that they cannot remain indifferent to the 
indireot efifeots of their work. 

The practical working of modem civilisation 
depends so largely on technical knowledge that if 
everyone with scientific training were to act for one 
common aim, that aim could be achieved. Probably 
the majority of soiontific workers the world over 
prefer peace to war, and there owi l>o no doubt that 
English scientific workers as a body are united in 
this matter. This l>eing so, can they take action as 
such, apart from anything tht'y may think worth 
doing in conjunction with non-scientific bodies T It 
seems to us that suiili action is not only possible but 
also urgently needed. 

Certain objec^.ts must bo, and Indeed are, sought 
for by all scientific workers who wish for potice, such 
aa the maintenance of the international character of 
science and the safeguarding of the ptiblic from 
scare-mongoring or scientifically inaccurate state¬ 
ments. Apart, however, from such grounds os those, 
individuals ore divided os to ht>w peace is to be 
attained, and each point of view has its appropriate 
line of action. 

There are first of all those who think that while 
war between nations is undesirable, it is still the final 
support of jtistice, and hence, in the long nm, it may 
be the mad to peace : such scientific workers will 
not he opposed to strong armaments, or to war 
research os such, but they will insist that at the same 
time the fullcist support will b© given to the principle 
of collective security. 

Secondly, there ore those who regard all war 
as a barbarous and destructive activity, a means 
which no end will justify, and who consider that 
aggression could be stopped by effective and whole- 
heiirted action of a non-military oharaciter by the 
nations of the world. Tliey will refuse to do research 
which is obviously directed towards war, and they 
will try to prevent such research being carried on in 
the univorsitiee. They will demand that if money 
must be spent on war research, it should be for 
<lefet)fiive purposes only, and that the work should 
be published. If objection is raised to publication, 
then the research is probably not purely defensive 
in character. Again, they would organise themselves 
quite specifically to resist the efforts of a war-making 
Government in any country to coerce them into 
helping the war-machine when it is sot going. From 
their point of view, it is all-important tliat such 
organisation should bo in existence before any 
coercion is actively begun. 

A third section comprises tho complete pacifists, 
who differ as far as their practical activities ore con¬ 
cerned in their objection to sanctions of any kind, 
but as scientific workers they wotild join in any 
organisation to resist the use of their services for war 
if war comes. 

Lttftly, there are many who tliink that in the long 
run wlsr is inevitable under capitalism, and are 
working for the establishment of world socialism. 
Their immediate policy is to use any means whioli 
can stave off the outbreidc of war, ami they would 
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therefore be willixig to join with thoee of other 
opinions in various practiced ways. 

There may be considerable overlapping between 
these sections of opinion, but in spite of theoretical 
diiferenoes, there will be oeoasiona on which all can 
unite for the time being. War would be impossible 
if all soiontifie workers opposed it. Each individual 
sclentifio worker should first consider what ought 
to be done, and then use his influence to see that it 
is done. 


O. H. Bamford, B.A. 
J. D. BERNAIi, D.8c. 
E. J. Buokleb, B.A. 
V. M. Conway, B.A. 
M. C. A. Cross, B.A, 

R. C. Evans, Ph.D. 
D. W. Eweb, B.A. 

J. H. Fkbmtjn, B.A. 

S. Gimsstonk, B.A. 
H. Godwin, Ph.D. 

B. E. Holmes, Ph.D. 


A. F. W. Hughes. Ph.D. 

E. Leighton Yates, B.A. 

E. R. Love, B.A. 

E. C. Macironb, M.B., B.S. 
D. M, Needham, Ph.D. 

J. Needham, Sc.D. 

D. P. R. Petrie, B.A. 

A. PiBiE, Ph.D. 

D, Richter, B.A. 

E. B. VerneY, M.B., F.R.C.P. 
A. Walton, Ph.D. 


University, 

Cambridge, 


[TIjg above letter was written independently of the 
leading article on the same subject which appeared 
in Nature of May 9.—Editor.] 


Fertile Sugar Cane >: Millet Hybrid 

A^considerable number of Scu^efiarum x Sorghum 
hybrids have been produced at this Station during 
the breeding seaewms of 1933-35. The accompanying 
photograph (Fig. 1) shows seed germinating in the 



influoresconco of a hybrid between the sugar oano 
variety P.O.J. 2725 $ and Guinea coni J (Sorghum 
vtd^ore). The plant and panicle were both standing 
upright when the condition was observed, and the 
pfantlets had wilted, presumably from lack of 
moisture and nourishment. 

P.O.J, 2725 is descended from a cross between 
iS'aco/luirum offiemarum and Sacchurum opontarmim^ 
and the latter accounts for one-eighth of its make-up. 


May 16, 1086 

Hybrids are frequently characterised by a high 
degree of sterility, and sugar cluie seed germinates so 
rarely in Nature that for many years it was thought 
that the plant could only be reproduced asexually. 
It therefore seems of general interest to record this' 
marked fertility in an intergeneric (Saccharum 
Sorghum) hybrid. C. Holman B. Wxxxiams. 

C. Cameron. 

Sugar Experiment Station, 

Department of Agriculture, 

British Guiana. 

March 13. 


Two Methods of Formation of Dictyosomes from 
Vesicular Golgi Bodies 

Oogenesis studies have revoaltHl that the Golgi 
bodies may have a variety of shapes ranging from a 
granule and a vesicle to a typical dictyosomeL*. We 
have always been faced with the question whether 
these shapes arc fixed or whether one could ha 
deriv^ed from the other. Scattered in the literature 
on spermatogenesis* and secretory phenomena*we 
also find batonottf^ dcHcribed with double chromo- 
philic rims. If those double-rirnmed l>atonetteH have 
a real existence, what is their relation to the other 
shapes of the apparatus ? From the evidence at our 
dts|H>sal we feel that these types of batonettes could 
b© derived from the vesicular Golgi bodies, the 
vesicles themselves being derived from granules. 

Fig. i is a reproduction of a photomicrograph of a 
growing oocyte of Clihanariue oUvacetis. At gg 
shown the (Jk>lgi grains in which there is no differentia¬ 
tion into ohromophilic and chromophobic regions. 
These enlarge and give rise to vesicles (ggi) in which 
the two regions become x^isible. Rupture of these 
vesicles (gg,) takes place at varying stagtjs of the 
gi'owth of the vesicles and gives rise to batonettes of 
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varying mzm. A typical batonette formed by such 
a rupture is shown at gg,. A glance at the photo¬ 
micrograph will show how the chromophobic^ area 
which is enclosed by the ohromophilic region in the 
vesicles comes into relation with the cytoplasm. 

In Jyycostis indim we observed double-rimmed 
batonettes, which differed from those described in 
VUbanarivs olMJoceua in having the ohromophobio 
part between the two chromophilic rims. In some 
of the batonettes the ohromophobio part completely 
disappears. In Fig. 2 are shown the various stagee 
in the transformation of a vesicle into a double- 
rimmed batonette. Instead of the vesicle rupturing^ 
the final result seems to bo attained in a peculiar 
way. An infolding {gga) similar to gastrula forination 
takes place, and by on extension of the pr^ess [g^) 
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a dotible^mmned batonette restuliA. By ntiil closer 
appooition of the two ohromophilio regiotiH the 
ohromophobic part completely disappears. Naturally, 
there ore also instances of multiple folding of the walls 
of the vesicle. The disapp€»arance of the olirotno- 
phobio port in relation with the Golgi batoiiette in 
LycaatUi indica will be apparent if one compares 
Figs. 1 and 2. 

llie absence of the ohrornophobic port in the 
networkdiko Golgi apparatus of many types of mam¬ 
malian somatic cells has rendered the acceptance of the 
theory deriving the network from the typical dictyo- 
«om©8 as postulated by Hirschler diflfioult''. We 
suggi^st as a provisional hyiwthesis that the difficulty 
may be removtwl if wo conceive that the network is 
derived from the Golgi lia^onettos of the type seen 
in indiica, where the chromophobic part 

disappears ultimately. 

M. K. SUBBAJHAmAM. 

University Zoological R. G opal a Aiyau. 

Rfwoarch Laboratory, 

Madras. 

^ L- A. Hftrvey, Pme, Raft. *SV«., B, 107, 417 (lilJll). 

* V, Nath, (;Nart, J. Aficr. Nri., 78. 477 (1930). 

‘ U. K. Bowcti. Riot. BuU., 89. 313 (1920). 

E. H. iitiweu, Quart. J. Mirr. A\*i., 70. 75, 193, 305, 419 (1920). 

• HIttohIpr, J. Arch. Mikr. Anat,, 91. 140 (1918). 


Origin of the Terra 'Solute' 

Regabding this origin of the word ‘solute**, the 
following may bo add^ to the references concerning 
the coining of the wonl by Prof. Donnan and by the 
late Prof. N. Story-Maskelyne, In a pajK^r presented 
to the American Academy on May 9, 1894 (of. Prbe. 
Aimr. ^4oad., 30, 325; 1895; but porliaps published 
in a separate part of this volume during 1894), W. D 
Bancroft wrote : “There seems to me a need for a 
woid denoting the dissolved substance. In future 
1 sliall use the word ‘seduto*, meaning the substance 
dissolved in the solvent”. It appears, therefore, that 
the use of this handy wo id was proposcxl independently 
and almost simultaneously by several chemists st> 
early as 1894. Prof. Bancroft seems to have boon 
the first to introduce the word in a scientific com¬ 
munication, but Prof. Donnan’s suggestion was 
possibly the earliest to appear in print. 

O. J. Walker. 

8ir William Ramsay I.Al>oratories of 
Physical and Inorganic Chemistry, 

University College, London, W.C.l. 

» NaTURK, 187, 09S (April 25) ; 7K2 (May 2, 1930). 


Points from Foregoing Letters 


Sir j. j, Thomson refers to several objections to 
liis views on the nature of light, and shows how they 
cun be overcome by suitable assumptions concerning 
the structum of the interior of the atom and the 
mechanism of light omission, about which he points 
out therti is very little known. 

The latest version of the thef>ry of supra- 
coiidactivity of metals at low temperatures suggested 
by F. and H. London is simplified by Pi'of, E. 
8chr6diiiger, by assuming MaxwelTs equations and 
the existence of a third type* of current, the supra- 
current, which is added to, or replaces, the ordinary 
conduction current. 

The mean free path of the neutrons obtained from 
heavy hydrogen subjected to radiothorium radiation 
is found by Dr. M. GoIdhttl>er to he 4*5 i 1*5 cm. 
paraifin. Tliia value cannot apparently reconciled 
with that derived from a formula based uj>on the 
accepted views, and l>r. Uoldhaber concludes tliat 
there is no evidence for an excited state c»f the heavy 
hydrogen alone, and that another model of the proton- 
neutron interaction is required. 

C, A. Bee vers and H. Lipson give a description of 
a very rapid numoricai method for the summation 
of two-dimensional Fourier series. Sets of printed 
strips are used, and the method consists merely in 
tlie soleotion and addition of groups of these. Some 
advantages of this method are pointed out. 

Dr, K. Lonsdale has measured the diamagnetic 
anisotropy of a single crystal of resorcinol. The 
orientation of the molecular plane relative to the 
crystal axes has been derived and is found to agree 
well mth the results of a previous X-ray analysis. 

The transparence of a ver>" thin film of magnesium 
metal (100-1000A. thick) for ultra-soft X-rays 
(extreme ultra-violet light of 100-800 A. from a 
molybdenum spark) has been determined by Dr. 
H* W* B, Skinner and J. E. Johnston. They find a 
sharp absorption maximiun just on the short wave^ 
length side of the absorption edge at 250 A. The fine 


structure of this absorjUiou edge confirms the in¬ 
formation obtained from X-ray emission bamls rogaril- 
ing the electron lovols in the atoms of the metal. 
Himilar ex^yeriinoiits witli lithium, cobalt and nickel 
are hi j^rogress. 

Wliile investigating th(* Lyman sori(^s of linos in 
the far ultra-violet. tMnitted by traces of hydrogen, 
when a (!ond(?nsed discharge^ is passeil in preseruie of 
neon, T. Takamiiie and T. Suga have* obHer\’fKl that 
certain of the lines were considerably woakone<i. 
This, they now find, is duo to the pi-esenee of a small 
amount of oxygen, tiie molecular ions having 

strong al>sorption bands in t,he neighbourhood of the 
hydrogen lines Lj, Lg, Ljg. 

X-ray examinations of tooth structure show, 
according to J. The^wlis, that good enamel—which is 
smooth and frt^e from pigmentation contains a large 
proportion of preferentially oriented apatite (a crystal¬ 
line calcium phosphate and fluoride), and shows a 
sufficient clegrtHJ of calcification. A sjM'cial orientation 
of the film* axis was also observed. 

In a ‘mottled teeth’ area such as Maldon in Essex, 
where fluorine in the drinking water is the cause of 
the mottling, it has been found by J. H, Bowes and 
Miss M. M. Murray that pond water, grass and rabbits’ 
teeth contained considerablj*^ more fluorine than 
similar substances from other fiarts. This fluorine 
may ho a contributory cause of tht* abnormal con¬ 
dition of the teetli. 

A photograph of a fertile inter-generic hybrid 
between a sugar cane variety and millet (Guinea corn) 
is submitted by C. H. B. Williams and C. Camei-on. 

A photomicrograph of growing ovarian colls show¬ 
ing the evolution of dictyosomes (particles derived from 
the nucleus of the spermatozoon after fertilisation of 
the ovum) are submitted by M. K. Subramaniam and 
R. Gopalii Aiyar. It api>6ars that these are formed 
from Golgi grains which enlarge into vesicles and 
rupture, giving rise to batonettes; these, the authors 
suggest, give rise to the network dike Golgi ap|>aratus. 
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Research Items 


Rtttnaiiiaii Folk-Dances 

Thb ourrent issue of the Journal of the English 
Folk Dance and Song Society (Vol. 2) is devoted to 
the International (European) Folk Dance Festival, 
which waa held in London on July 14-20, 1935 (see 
NATtmB, July 27, 1935, p. 164). In addition to a 
detailed report by Mr. F. Howes of meetings, dances 
and excursions, it contains the papers read at the 
Conference which formed part of the proceedings. 
These papers include a study by Dr. Romiis Vuia of 
the remarkable Rumanian dance of the Calu^ari, 
or Hobby-Horse Dance, of which the primitive 
evolutions attracted so much attention. At the 
close of a detailed description. Dr. Vuia suggests 
that the ('alu^ri, who observe special customs 
at special places such as water, woods, hills 
and cross roads, have a magical origin, and that 
they embody two magical elements (a) connexion 
with the sun, and (6) connexion with the fairies, who 
have a special association with water. That they 
personify the fairies is indicated by, among other 
things, their knowledge of healing plcmts and their 
nature. Related forms of the dance are found through¬ 
out the Balkans, and through these a connexion is 
suggested with the anoiont typos of stick and sword 
dances of western Europe. The hobby-horse which 
appears in the dance has a double function as both 
the origin of and the, destroyer of fertility. As the 
demon of fertility it takes away as well as gives. 
This double aspec^t of magic also appears in the 
relation of the Cahi^ari with tVie fairies, who both 
cause and avert disease. The fool of tlio Calu^ari also 
appears in the Stag Dance at Christmas and the New 
Year. Xn this dance he appears with a phallus, and, 
instead of b(nng killed, as is usual, he himself kills 
the stag. In its original form the C&lu^ri was a dance 
intend^ to drive away the demons of ill-health. 

The Oriental Migratory Locust 

The February issue of the BtdleUn of Entomologiccil 
Eesmrch (27, Part I, 1-194) is devoted to a series of 
pax>erfj describing results of researches on locusts. 
It is only possible here to comment upon one of the 
contributions, namely, that of Dr. B. P. Uvarov, on 
the oriental migratory locusts. The swarms of this 
locust, which 0(5cur over north-eastern Asia, the 
Malay Archipelago and the Philippine Islands are 
usually referred to the subspecies migraioriodes 
(R, and F.) which iiihabits tropical Africa. Dr. 
Uvarov points out, however, that the oriental locust 
can bo readily separated from the African subspecies 
since it is a smaller insect with a loss constricted 
pronotum and a narrower head, in its gregarious 
phase. Its correct designation is Locusta migratoria 
inanilenset Meyen, and its claim to bo a separate 
subspecies is based upon material from specimens 
obtained from a number of widely separated regions. 
Dr. Uvarov (^>ncludo9 that in the Philippines, ^rrjoo 
and Malaya, (sonditions favoiuring swarm develop¬ 
ment ore brought about by the primitive methods of 
land utilisation. The grasslaads, known in the 
Philippines as cogonahs^ are the product of shifting 
cultivation and of Tepeated burning of the gross. 
Tliese lands are of a diy> impoverished type and 


create a habitat alien to the nature of the ooun^ 
but eminently suitable for the locusts. The problom 
of locust control under such conditions is one which 
demands careful field studies for its solution. 

British Sawfiies of the Genus Hoplocampa 

Dr. H. W. Minfirs has recently published a revision 
of the British species of the sawfiy genus Hopfocompa 
{Entom, Mon, Mag,, March 1930). Altogether, nine 
species are known at present in Great Britain, and 
the species H, brevis waa found for the first time only 
last year. Hophearnpa flava and H, teetiidinca infest 
plum and apple respectively and are known from 
most of the important fruit-growing areas of England. 
While the life-histories of these two species have 
been tolerably well studied, little is known of the 
biology of the remaining seven species. H. alpina 
appears to attack, as a larva, the blossoms of moun¬ 
tain ash {Pyrus aucuparia), while H, brevis lives on 
the fruits of the pear. T^e last-mentioned species 
has only so far been found in Cambridge, but probably 
has a wider range in southern Britain. The genus 
Hoplocampa is associated with Pyrus^ Prunus and 
Crataegus^ and its members probably have only one 
generation i>er annum. Dr. Miles gives a key to the 
determination of the British species, which has been 
adapted from the works of Enslin and Morice, after 
a study of recently obtained apecimenB, 

Ecology of a Sandy Shore 

Thr Skalling peninsula is a sand-dune area on the 
west coast of Denmark which partially outs off a 
large tidal lagoon from the North Sea. The tidal 
range there is about DO metres, and at low tide a 
foreshore of about five hundred metres of muddy 
sand is exposed on the western side of the lagoon, 
Thamdrup (Medd. Komm. Denmarks Fisk, og Hav~ 
undersog,, Sor. Fisk., 10, No. 2, 1-126) gives a detailed 
acooimt of the ecology of two traverses from high^ 
to low-water on this shore. He describes first the 
chemical and physical oonditions, including the 
salinity, hydrogen ion concentration, oxygen content, 
etc., of the water, and the tidal conditions, and the 
range of particle sixe in the sand. He then lists 
twenty-five species found, and discusses fourteen of 
them m detail. Notes are given on the general habits 
of each, and on thoir breeding periods so far as these 
are known, and his notes on growth rates, especially 
of Arenicola marina, arc particularly valuable. Two 
molluscs, Cardium edule and Macoma baUiea, are 
discussed in special detail on the evidence of growth 
obtained from annual rings on their shells, and 
Thamdrup shows the differences in mortality of the 
different year gr^pe in successive years, as well w 
the wide variation in growth rate, espeoiaQy in 
Cardium, at different titlal levels. 

A Fungus Parasite cf Cabbage 

Mb. J. E. Teousok has studied a fungus whidi 
causes white spots to appear upon cabbage leaves 
{'Vylindroaporium Cfmeenirioum Grev.” ; Tmm, SrU. 
M'!^, iS^oC,, 20, Ft, 2, 123-132, January 1936). 
fungus was first described under the. above Uatoe hg 
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Gi^evUld In 1828, but ita nomenclature haa undergone 
viouMitudes* md finally ita first designation 
waa restored by von Hoelmel in 1924. The paper 
under review substantiateB and approves this latter 
view, and also describes the features of the organism 
as it ooours upon the host, and as it behaves in pure 
culture. 

Bmtlca (Califoniis) Barthquake of June 6 , 193a 

TnocroH not of great destructive power, this 
earthquake forms the subject of an interesting study 
by Mr. N. R. Hparks (BuU. Sets. Soc. Atner,, 26, 
18^27 ; 1936). It affected chiefly the region around 
Humboldt Bay in Korthern California, the shook 
being felt from Coos Bay on the north to San Jose 
on the south, a distance of more than four hundred 
miles. Nearly all the brick chimneys round Humboldt 
Bay were damaged or thrown down, the tope of many 
of those left standing being rotat^ in a clockwise 
direction. Yet a steel-reinforced concrete stack, 
305 feet high, at Samoa, in the central region, was 
neither cracked nor shifted. The epicentre, as de¬ 
termined by seisinographic evidence, lay in lai. 
40® 46'N., long. 124® 30'W.. and this point atgrees 
closely with that given by the isoseismal linos. It 
lies a short distance off the coast, on the continuation 
of a fault ruptured at the time of the earthquake of 
1906 and apparently parallel to the great San Andreas 
rift. The depth of the focus was about thirty-seven 
miles. 

Climate of Czechoslovakia 

Thibub is a jiaper by B. Hrudicka among the 
Publications of the Faculty of Science of the Univer¬ 
sity of Masaryk for 1935 which contains useful climat^)- 
logical information. It is entitled “A Clunatio Map 
of Czechoslovakia according to KOpperi's Classifica¬ 
tion”. K5ppen*s system of classification, it may bt' 
recalled, is one of the most successful that has yet 
been devised. The different climates are distinguished 
by a number of letters, capitals coiresponduig with 
the main features defined by temperature and rainfall, 
while smaller letters provide for sub-divisions of 
these. In Czechoslovakia only three main climates 
are found. All three are humid (/ according to 
K^pen), as there is no dry season. They are (1) 
the humid warm temperate (C/), (2) the humid 
type with distinctly cold winter, the mean tom- 
I^ratuFO of the coldest month being below — 3®C. 
(ly), and (3) in the mountains, the tundra (BTG), 
with the warmest month avoragi^ between 0® C. and 
10® 0. The climate D/ appears in the two sub-types 
Djb and D/a; the former prevails in the low-lying 
regions, and is characterised by four montlis or more 
averaging over 10® C., and the latter with less than 
four such months, in the moderately high parts. It 
is interesting to note that marine infiuenoes arc 
obviously present in this country ; for example, the 
warmer summer required by Dfo compared with ET 
climates results in a rise in the boundary between 
these two tyx^es with distanoo eastwards ; in the same 
direction thwe is a fall in the boundary between C 
and D due to the increasing severity of the winter 
with the mote Continental conditions in the direction 
of Russia. 

Afamcc of livittg Bacteria in Stony Meteorites 

Tnax living bacteria oould not exist in aerolites or 
stony noeteorites would probably be generally 
40oepted as a fact. Prof. Cwles I^man, however. 


four years ago reported the finding of living bacteria 
in aerolites. Ho claimed that stony meteorites had 
brou^t down with them from somewhere in space 
few surviving bacteria, which can in many cases 
be made to grow on bacteriological media in the 
laboratory”. It might be thought tliat the heating 
of the meteorite in its descent through our atmosphere f 
would destroy any bacteria if they were present. In 
reply to this objection, it is suggested that owing to 
poor conductivity, the interior of a meteorite remains 
cool even thou^ it burns externally. The matter 
has been reinvestigated by S. H. Roy, using the same 
aerolites and methods as Prof. Lipnoan {Oeol. Ser, 
Field Mti€. Nat, Chicago, 6, No. 14, 176, 

Dec. 12, 1936). The meteorites had first to bo 
powdered aaeptically, and then cultured in various 
special media. Of twelve tubes of culture media 
inoculated with meteoritic powder, growth appeared 
in three only, the other tubes remaining without 
growth over a long period of incubation. The growths 
obtained were those of two common terrestrial species 
of bacteria. Bacillus subtilis and Staphylococcus albua. 
It is signifi<iant that the same organisms were 
obtained in control plates exposed in the container 
in which the crushing was carried out. The con¬ 
clusion reached is therefore that no living bacteria 
are present in aerolites, such growths as may be 
obtained being due to unavoidable contamination 
from the air during the process of preparation for 
cultivation. 

High Permeability in Magnetic Fields 

It has been known for several years that the 
magnetic properties of iron and silicon steel are 
altered by cooling from high temjxeratures in a 
magnetic field. This property is only shown by metals 
mid alloys which remain plastic whilst cooling through 
the Curie point. In the Bell Laboratories Record of 
April, J . F. Dillingor iK)ints out that the lowest 
temperature at which the heat treatment is effective 
is identical with that at which plastic flow begins to 
occur. Ho considers that a magnetic material is 
composed of small regions in each of which the 
material is magnetised to saturation in a definite 
direction. In iron and permalloy it is one of the 
cubic axes of the crystals, but in an uninagnetised 
polycrystolline specimen the crystals are oriented at 
random. As the field is applied, the magnetisation of 
the various regions tendis to become parallel to it. 
If the temperature is sufficiently high, plastic flow 
occurs owing to the stresses product by the mag¬ 
netisation. When the specimen is cooled, the regions 
still retain their new directions, and it is relatively 
easy to remagnetise the specimen in the din>ction in 
which the magHietic field was applied. Its permeability 
will consequently be greatly increased. To find the 
tompt^rature range in which the application of the 
field is important, several specimens of permalloy 
out from the same casting were heated to 1,000“ C. 
and then cooled to room temperature. It was found 
that the application of the field as the specimen 
cools from 600® to 400® C. increases the maximum 
permeability from about 5,000 to 260,000. It multi¬ 
plies the permeability therefore by a factor of 60. 
By very carefully aimealing permalloy containing 66 
per cent of nickel at temperatures jqst below its 
melting point in an atmosphere of hydrogen, and 
then heat treating it in a magnetic field, the 
extraordinarily high permeability of 600,000 has 
been attained. 
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High Voltage Laboratory at Queen Mary CoU^e, London 


O N Mtty 6, tho High Voltage Laboratory at Queen 
Mary College was opened by the P]arl of 
Athlone, Ohtmeellor of the University of London. 
In this university laboratory, voltages of the ortler 
of 1,000,000 are availablt^ for the instruction 
of engineering students. The completion of the 
Lalwiratory luts been ma<le jiossible by a grant of 
£10,000 froin the Court of the University. 

The use of high voltages for the transmission of 
electrical energy has lw?en a notable development in 


onginoerH since high-voltage engineering became of 
commercial importance, and a study of the theewry 
of transients will bo an important part of any wiurse 
of instruction in high-voltage technology. While the 
need for a imivorsity course in the principles of high- 
voltage engineering has long boon recognised, it has 
been difficult for adequate inatruotion to bo given 
in the subject, because of the high cost of the 
necessary' laboratory equipment and of the buildings. 

The authorities at Queen Mary College woi^ 



Ele. 1. Arrangement of High Voltage Laboratory. Queen Mary College, London. 


electrical enginet^ring practice in recent years. Work¬ 
ing voltages in use to-day include 132 kv., 260 kv. 
and 330 kv. Still higlier voltages are projected. 
Apparatus which has to work at those voltages must 
be tested by the application of even higher voltages, 
and the larger companies engaged in the manufacture 
of electrical apparatus have high-voltage testing 
laboratories capable of generating 1,000 kv. and, in 
a ferw instances, 2,000 kv. In consequence of this 
development, it is desirable that engineering graduates 
should jioBsesa a knowledge of the principles of high- 
voltage technology, and it is also desirable that 
research work on high-voltage problems should be 
undertaken by fwst-graduate students. Apart from 
this commercial aspect, the subject of high-voltage 
teolinology is eminently suitable for inclusion in a 
university engineering course, since it provides scope 
for the application of physios and mathematics to 
engineering problems. In particular, transient 
phenomena have received great attention from 


fortunate in possessing on existing building which 
could l>e readily adapted to accommodate high- 
voltage ot]ujpment, and this building is now the main 
High Voltage Laboratory, In the rebuilding of the 
Electrical Engineering Bepartmeut which has just 
been completed, two smaller high-voltage laboratories 
were constructed and those are known as the 160 kv. 
alternating current and the high-voltage direct 
current laboratories. Also, the flat roof of the new 
building provides an excellent outdoor testing (urea 
to which various high-voltage supplies can bo brought. 

The layout of the complete laboratory is shown in 
Fig. 1. The main items of equipment are as follows: 

Main Labomiory, Area A., 

(а) A 1,000 kv. surge-generator for the produotion 
of transient voltages. 

(б) A high-voltage cathode ray oscillograph which 
eriables a record to be taken of transient voltages 
having a magnitude of 1,000 kv. and a duration of a 
few microseconds. 
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(o) A 100 kv, Stihering bridge for the meaf^urement 
of lo«H96g in dielectrics while these are subjected to 
high voltages. The equipment includes a ‘no loss’ 
condenser using compressed air as dielectric. 

(d) Two transformers connected in cascade to give 
500 kv. at a fre< 4 uency of 50 cycles per second. The 
primary supply to those tronsformerH is given by a 
motor-alternator set of which the motor has a rating 
of 60 BJXJP. and the alternator a rating of 250 kva. 
Great care has been taken in the design of the alter¬ 
nator to ensure that its output voltage wav^o shall be 
practically free from harmonics under all conditions 
of operation. 

(e) A 750 nun. sphere-gap with the sj^hores 
arrange! vertically above one another, the lower 
sphere being moved by a motor-operated metdioniiwn 
controlled fn.>in the main control desk, TVie sphere 
gap is iistni for measuring high vt)liagefi. both 50 cycle 
and impulse. It is arranginl for ^ise as a crest-volt- 
motf^r when reqiiircKl, the spheres then forming the 
high-voltage condenser of tlie crest-voltmeter. 

160 fcv. Iternating Current Laboratory , A rea B. This 
area contains a 150 kv, single jihase transformer and 
will be used to give preliminary instruction to 
students in high-voltage work. It will also be used 
for resfweh work. 

JiooJ\ Area C. This lu-ea is ou the roof of the new 
building, and supplies can be brought to it from 
areas B and D. Tlie area will be uHtxl for making 


tests on outdoor-type insulators under various 
atmospheric conditions. 

Direct Current Laboratory, Area D. Here is a 
180 kv. direct current generator consisting of con¬ 
densers and thennionic recstifying valves arranged 
as a 2-stage voltage multiplying circuit. .This gen- ^ 
erator is used as the supply source for the surge- 
generator, but it will also be used for other purfKist^s. 

The laboratory layout has been carefully arranged 
so that the more ex|>ensive items of the equipment 
can bo used in os many difl'oront areas as fiossible. 
High voltages are, of course, extremely dangerous 
and the greatest care has been taken to eliminate 
risk so far as possible. All the high-voltage testing 
aroa.s are surn^unded by expandi^i metal barriers. 
Entrance to the areas is obtained through doors in 
the barriers, and these are flttetl with gate-switches 
which automatically switch off any high voltage in 
the area as soon os the door is opened. 

The Laboratorj’^ is one of the best equipjasi of its 
kind in the world. It is hoped that it will serve to 
supply the electrical industry with engineers having 
an adequate knowledge of the fundamental principles 
of high-voltage engineering, and competent to handle 
the distinctive apparatus used in that branch of 
engineering. It is also hoped that existing knowledge 
of high-voltage phenomena will be extendetl as a 
result of msoarch work done in the Laboratory. 

W. J. John. 


Zoogeographical Divisions of the Palaearctic Region 


A lthough the Palaearctic zoogeographical 
region, comjirising the whole coritinont of 
Europe, a great part of Asia and northern Af rica, is 
undoubtedly the best explored as regards its fauna, 
there has been no satisfactory modem scheme of its 
sub-divisions. This gap has now been hlled* by the 
veteran Hussion entomologist, A. P. Semenov-Tian- 
Shanskij, son of the famous explorer of Tion-Shan. 

The work reprf^stmts the results of fifty years* 
study of the distribution of recjont PalsBarctic 
Coleoptora, while the geological history of the 
countries involved and their fossil fauna ore also 
taken into account. Brief characteristics are given 
of the four sub-regions recognised by the author, and 
of the provinces into which each sub-region is 
divided. These sub-regions are as follows : 

(1) Europaso-Siberian sub-region, characterised by 
a fauna relatively poor in the numlior of genera 
represented, with a low percentage of endemic genera. 
This fauna is a greatly imy>overiahod Tertiary one. 
Five provinces are recognised, namely, Arctic, Taiga, 
Forest, Stepjie and the Caucasus province. 

(2) Mediterranean sub-region, with seven provinces 
(Canarian, western Mediterranean, Saharan, eastern 
Mediterranean, Sumerian, Syrian, Hyroanian), This 
is populated by a fauna regarded as an immediate 
developmtuit of the Pliocene faima whioh lias escaped 
hmre the induenoe of the Glacial periods. In some 
of the provinces, such as the Canarian and the 
H^yrcanian, some Miocene and oven Oligoceno relics 
still exist, 


* **ljm limltw et ICR ftuMlvi«loia £<>og4«(rmpHl<iuA» de U Etelon 
' las m snlmaux ban^ei %nt U datnbutfon 

10 QM bMOOtoo Colecpttro»*'. By AndrO Somenov-Ttos- 
(Xfonlsgiaa; Koologlcsl liusenm. Aosdemy of SdetioM, 


imi 


(3) Central-Asian sub-region. This is an innovation 
which is supported by strong evidence. Its faima 
has some relation to that of the Mediterranean sub¬ 
region, differing from it in two respects. On one 
hand, many Moditorranoan genera and even families 
have died out hero, as a result of desiccation of the 
country. On the other hand, the desiccation resulted 
in a great development of numerous prtigressive 
erideinica characterised by remarkable adaptations 
to desert life, both in structure and in habits. These 
evolutionary processes are still very a<jtiv© in several 
centres of the sub-region, which includes five pro¬ 
vinces, namely, the Iranian, Turanian, Dzhungarian, 
Kirghizian and Mongolian. 

(4) Palcearchearctic aub-regton. This is another 
new conception. It occupies the south-east of Asia, 
extimding to the Hiiiialayas. Its fauna contains a 
high jiercentage of forms which are now mainly 
tn>pical, including eight families not represented else¬ 
where in the Paleearctic region. There are also many 
Tertiary relics which have survived on the spot since 
the Miocene and Oligoceno. The following eight 
pmvincoB are recognised : Manchurian, Corean, 
Japanese, inner Cliinese, southern Chinese, Yun- 
nanese, Tibetan and Himalayan. 

While certain of the sub-divisions may appear too 
novel to some zoogeographeis, the scheme proposed by 
the author is obviously superior to all previous ones, 
and deserves the close attention of anyone working on 
distributional problems. It is most regrettable that 
such an important contribution to biogeography 
should have appeared only in Kussian, without even 
a summaiy in some other language. Explanations to 
the map included arc, however, given in I^tin as 
well, which will make it mort^ widely available. 
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Fuel Industries Research at Leeds* 


I N his Report for the sosaion 1934r“86 to the 
chairman and members of the Livesey Advisory 
Committee on the work of the Department of Coal 
Gas and Fuel Industries (with Metallurgy) of the 
University of Leeds, Prof. John W. Cobb is able to 
record progress in the incroosod number of first year 
students, in the recognition by industry of the value 
of graduation in this Department, and in the accept¬ 
ance by the Institution of Civil Engineers of the 
degree in lieu of one or more sections of the associate 
membership examination. The Department carries 
on continuous research on problems connected with 
fuels and refractory materials, and for some years 
has been conducting an extended investigation of 
the influence of furnace atmosphere on the scaling 
of steel. This work has been encouraged and ad¬ 
vanced by grants from the Iron and Steel Federation 
and, through the Iron and Steel institute, from the 
Carnegie Rosoaroh Fund. The recent work in this 
research has been directed towards the metallurgical 
aspects of the influence of sulphur compounds on the 
scaling of steel, more particularly in relation to the 
treatment of special steels. 

Arising out of a stud^of carl>onisation reactions 
in which the careful fractional distillation of cellulose, 
at temperatures up to 1,200°, were effected by special 
procedure, new light has been thrown on the course 


* The Unlvenity of Leeds; UepaitoiODt of Ck>al Gm ond Knel 
ludu^oi (with Metalhirgy). Report nf the liveeey ProfbMOi (John 
W, Cobb) for the Seasioa 1034-86. Pp. 11. (Leeds : The University, 
1086.) 


of the thermal decomposition of organic compounds. 
Then again, from on examination of the influence of 
certain surfaces on the cracking of the volatile products 
of coal oarbonisation, the results obtain^ have 
suggested a method of modifying the character of 
tars which is expected to prove to be of practical 
value. The co-relation of the properties of cokes 
with their behaviour on combustion in the open 
grate, and the changes produced in lump coke when 
partially gasifled, wore also made the subjects of 
investigation and study. 

An examination by Dr. A. L. Roberts of the tor¬ 
sional strength of refractory materials at different 
temperatures lias been continued. On this subject 
a paper dealing particularly with the influence of 
vitreous and crystalline silica was read befoie the 
Ceramic Society in November last. In addition, he 
has made a study of the action of steam and other 
gases on refractory materials at comparatively low 
temperatures, and of the variation in their properties 
in planes at right angles. 

A further activity of the Department is in co¬ 
operation with the Institution of Gas Engineers in 
carrying out research under the Joint Research 
Committee. Recent work has included the investiga¬ 
tion of the corrosion of metals in gas appliances, and 
analyses of tests made on water gas plants to ascertain 
the influence of moderating the operating conditions, 
a subject on which very little direction is available 
as yet. 


The Nutritive 

A MEMORANDUM on the nutritive value of milk 
has been prepared by the Advisory Committee 
on Nutrition which was appointed last ydar by the 
Minister of Health and the Secretary of State for 
Scotland*. It points out that milk is the only food 
which contains nearly all the materials essential for 
growth and maintenance of life, in a form ready for 
utilisation by the body. Mothers^ milk is the ideal 
food for the young of the same species, and milk of 
another species is the next best food for the nutrition 
of young mammals. The milk of any species of 
animal, provided it is palatable, is also an eminmtly 
suitable food for human beings, especially during 
growth, pregnancy and lactation. 

Cows’ milk contains protein, fat and carbohydrate, 
all the known vitamins and a variety of mineral 
elements necessary for normal nutrition. It is tlie 
most valuable food known for the promotion of 
growth and health in children. The present con¬ 
sumption of liquid milk is about 0*4 pint per head 
per day: if the average consumption could be 
increased to one i)iiit, there would result an improve¬ 
ment in the general health of the community, 

* The Nutritive Value of HUk: HemoFsadum by the Advliory 
Oonmolttoe on Katrltlon. laaucd by the Minlitry of Health and tiie 
Pepettment of Heelth for Scotbiud. Pp. 12. (London: HAI. 
BtMlODery Office, 1086.) 3d. net. 


Value of Milk 

especially in the case of cbiL' ‘ n, in whom it would 
secure better bone formatioitf e ^ improvement in 
stature and physique. The iimidence of disease, 
including rickets, would be dmiinished and the 
resistance to dental caries increased. 

The few disadvantages of milk os an article of 
diet can be easily overcome : for infants it should 
be supplemented with iron and vitamins C and D,"^ 
Childmi and nursing and expectant mothers should 
take about two pints a day: other adults should 
consume not lees than lialf a pint a day, to ensure an 
adequate intake of calcium. The only signifloant 
changes effected in the composition of milk by heat 
are a partial loss of vitamin C and possibly of iodine t 
these defloienoies can be made good in the diet of 
babies fed exclusively on cows' milk by the additi<m 
of fruit or vegetable Jixioe and cod liver oil, ahd in a 
mixed diet by potatoes or other vegetoblee or frearfi 
fruit and some sea fish. Unless the milk comes flpom 
perfectly healthy cows, it shotdd be boiled or 
pasteurised before use. l^eparated milk has a hi^ 
nutritive value sinoe it oontains the bulk of iSm 
essential dietary constituents found in whole * 
whey, on the other hand, is a less complete foou 
but would odd considerably to the natriHonat value 
of a diet oontaining cereels and cereal products. 
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Educational Topics and Events 

CiUMBKiDOfi.—The foUowix^ grants have been 
authorised from the Anthony Wilkin Studentship 
Fund : £40 to J. R, B. Stewart, of Trinity Hall, to 
enable him to continue the excavations he is doing 
near Btdikiser in Asia Minor ; £40 to U. E. Daniel, 
of St. John’s Collie, for the investigation of a 
megalith in South Wales. 

in the report of the Buildings Syndicate on the 
completion of various building schemes undertaken 
in connexion with the Rockefeller benefaction for 
.the physical and biological sciences, it is stated that 
the total cost amounted to £106,858. 

At St, John's College the following have been 
'lectod into fellowshijis: E. H. F. Baldwin, H. 
Carmichael and J. S. Mitchell. 

EDiNBUuaH.—Dr. A, L. Craig-Bennett, of the 
Department of Zoolog>'. has been ai>pointed by the 
CX)loivial Office to be chief fisheries ofliccr in Palestine. 

SHKrFiELi).—Tlie following appointments have 
recently be^m made ; Mr. GIlyn Davies, to be lecturer 
in obstetrics and gynmcology ; Mr. J. C. Paisley^ to 
be junior assistant bacteriologist; Mr. A. J. Holland 
and Mr. N. A. Ni(diols, to be research assistants in 
the Department of (Hans Technology. 


It is anno^mced by the LisIkui correspondent of 
Thi^ Times that the honoiary doctorate of the 
Technical University of Lisbon has been conferred 
on Sir Josiah Stamp, president of the British Associa¬ 
tion. Sir Josiah has presented to the University 
Library the original letter from a Lisbon merchant to 
his principal in England describing the effects on his 
business of the groat eartliquako of 1766 ; also a 
book containing some English publications of the 
period describing the earthquake. In return Sir 
Josiah was presented with a copy of the Lusiads by 
CamoQQs in a silver casket. It is stated that this is 
the first honorary doctorate to be conferred on an 
Englishman. 

Two fellowships (70'^;,dollars), cloven studentships 
(600 dollars) and ' ye-nteen bursaries (600 dollars) 
have been awordoa for the year 1936-37 by the 
National Research Council, Ottawa, to candidates 
soleoted from Canadian universities. The policy of 
assisting exceptional students to pursue post- 
graduato work in Canadian univorsities has been 
followed since the inception of the Council, the object 
; being to build up in Canada a supply of well-trained 
men of science capable of undertake and carrying 
through research investigations involving a more 
^profitable utilisation of Canadian raw materials and 
the expansion of markets for Canadian products. 

Tbm education of girls in India has in recent years 
passed through a ph^ of tumultuous changes. Its 
backward state mcule such an impression on the 
Indian Statutory Commission that it was declared 
in an Interim Report (geh^lly referred to as the 
ICortog Report) “priority should now be given to the 
' laims of girls^ Vacation ih every scheme of ex- 
pamion". In a paper to the Indian Section of the 
Royal JSooiety of Arts (J, Roy. Soo, Arts, March 20), 
i4dy ilartog estimated the extant and character of the 
dev^opments ^^t have followed the publication of 
that Whereas the Committee foiind that the 

diq)ttrity in xiumbera as between boys and girls at 


school, about 6 to 1, was increasing by more than 
360,000 a year, the next fevr years wore marked by 
such a rush of girl pupils alike to primary school, 
secondary school and college, that by 1932-33 their 
amiual increment was exceeding that of boy pupils ^ 
by more than 100,000. The gratification with which 
this advance has been received should not, Lady 
Hartog pointed out, obscure the fact that it has been 
accompanied by serious abuses. In the primary 
schools almost 40 per cent of the girl pupils are, for 
lack of girls* schools, accommodate in boys’ schools, 
where they have no real place in the school life. 
There are, as a rule, no women teaoliors and no 
provision for teaching the girls anything outside the 
boys’ curriculum. Of all the primary schools for 
girls in India, Bengal possesses nearly half, ami in 
this province so inefficient is their instruction that 
the whole system of girls' primary schools is con¬ 
demned as, with a few exceptions, practically useless. 
In the secondary scdiools the position is not so bad. 
Though overcrowded, the bxtilditigs are on the whole 
good, and it is bf)ginning to be re^iogniBod that the 
ctirriculum, instead of being a replica of that of the 
boys, should have some relation to the homo life which 
will be the lot of the vest majority of the girls. 
In the universities, the infiux of girls has been 
justifying itself by results, especially in the medical 
schools ; but the^e is said to bo a crying neeil for 
more women's colleges ana hostels. 



Science News a Century 


Registration of Stadstics 

On May 16, 1836, at a meeting of the Statistical 
Society, the Right Hon. Holt Mackonzie road a paper 
entitled “Observations on the means of collecting 
information on various points of Statistics, explana¬ 
tory of a proposition for the appointment of a Com¬ 
mittee to consider the expediency of opening books 
for the contemporary record of various statistical 
facts, and to prepare the forms in which such books 
shall be kept". Mr. Mackenzie said, that everyone 
who had attetUptod to prosecute statistical inquiries 
relating to post ages, must have been struck with the 
difficulty oT getting fully and accurately, for any 
considerable series of years, information relating to 
things, wliich, at the time of their occurrence, were 
known to all the world, and he suggested that the 
Society should do for posterity what we wish our 
ancestors had done for us, or in other words, realise 
the probable wishes of tlie men of the year 2000. In 
accordance with his scheme, he therefore suggested 
that a set of registers should be opened to contain 
statistics relating to prices, wages, earnings, salaries, 
fees, weights and measures, coinage, interest, divi¬ 
dends, exchanges, insurance and income and expendi¬ 
ture of different classes of society, etc. 

Observations of the Solar Bdipse 

Amoko those who observed the annular solai* 
eclipse of May 16, 1836, was J. D. Forbes, who on 
May 17 wrote fitom Edinburgh to Quetolet at Bntssels ; 
^'On the 15th the solar ooUpse was most admirably 
Been liere. * . , I observed with a 7-feet reflewtor the 
immersion and emersion of the s^ts, of which there 
were sovmel, but I could not observe the slightest 
<hstortion pr^uoed by re&aotion upon those dSicate 
objects. My attention was chiefiy directed to this 
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objeot: to examluo the light from the siui's edges, 
at and near the annular period, in order to ascertain 
whether the dark lines in the spectrum were more 
numerous or stronger in the light which must have 
traversed the greatest thickness of the sun’s atmo¬ 
sphere, and which liave been supposed by Sir D. 
Brewster and others to be due to the absorptive 
action of that atmosphere. An attentive examination 
assures me that no material difference could exist; 
indeed, I did not perceive the sUghtt^t." Writing to 
Miss Forbes four days later, he said : “The eclipse 
was admirably seen here, and seemed to strike every 
sort of person much more than expected. I was 
making ojitical experiments in a dark room most of 
the time, but ran out for half a minute to see the 
ring, which was a wonderful sight. I sent you an 
aticoiuit in the Advertiaer. Ur. Ciialrners preatihod, 
and I managed to hear him, too. Evening service 
was postpi>nt^l in the clnirchos and chapels, except 
Mr. Bagot’s, and the smoking of glass and the burning 
of fingers and blacking of faces was wonderful. . . 

Glass Balance-Springs in Chronometers 

At a meeting of the Royal Society hold on May 19, 
1836, C*aptain F. Beaufort, R.N.. communicated a 
paper by Arnold and Denit “On the Application of 
Glass a>s a Hubstituto for metal balance-springs in 
Chronometers”, In their endeavour to determine and 
re<iuoe the errors arising trom the expansion and 
contraction of balance-springs in chronometers due 
to the variations in temi>eraturo, glass had been 
suggested os possessing desirable qualities. It was 
foiuicl that a glass l>alaiice-spring would rf^ist the 
effect of cold, and by experiments made on board 
H.M.S, ExcMlmit at Portsmouth that it would with¬ 
stand the shook arising from the discharge of cannon 
in the vicinity. “On comparing the performance of 
glass balance-springs with metallic ones when the 
temperature was raised from 32*^ to 100®, it was 
found tliat while the loss in twenty-four hours in the 
gold springs wae 8 m. 4 s., that of steel 6 m. 26 s. 
and that of palladium 2 m. 21 s., that of a glass 
spring was only 40 s.” Chronometers w'ith glass 
balance-springs were being tested at the Royal 
Observatory. 

Death after Flogging 

The Gazette dee Mpiiaux of May 20, 1836, contains 
the following report: “A jury met at the King’s 
Head Tavern, Woolwich, to inquire into the death 
of a sailor named William Saundry who died after 
being flogged. According to the coroner, the case 
required mut^h consideration, as it had to be decided 
whether death was the result of a military' punish¬ 
ment or of some disease. Death had occurred ten 
days after the dogging, Tlie auto|)sy ordered by the 
coroner took place in the presence of ten doctors who 
decided that desatli was the result of fever and not 
of the dogging. Eight of the jury mointained that 
death would not liave taken place without the 
flogging, but nine of the others agreed with the 
opinion of the doctors. The following verdict was 
given ; ‘William Saimdry died by the visitation of 
God, and not by the hand of a person of any kind*. 
On reading a report of this case, it is difficult to say 
which is the most astounding : the contradictions 
in the report, the intense partiality of the doctors 
or the existence of so barbarous a punishment in a 
country so highly placed in the soefle of civilisation 
aa England,*’ 


Societies and Academies 

London 

Royal Society^ May 7. P. M. iS. Blackett : Measure¬ 
ment of the energy of cosmic rays, (1), The electro¬ 
magnet and cloud chamber. An electro-magnet 
weighing about 11,000 kgm. has been constructed 
for the purpose of measuring the energy of cosmic 
rays wid for studying the cosmic ray showers. The 
magnet gives a field of 14,000 gauss in a gap of 16 cm. 
bt^twofuj |>olo pieces 26 cm. in diameter for a power 
of 26 kw\ The coils are air-cooled using a 4 h.p. fan. 
A special ckmd chamber, 27 cm. in diameter by 3 cm. 
deep, is placed betwocju the pole pieces. Two different 
optical systems ain used, one employing a mirror 
and a camera at the side, and the other employing a 
stereo-camera photograplxiug through a hole in ono 
pole piece. The various arrangomont« of gap and 
optical system arc compared from the point of view 
of nu^asuring cosmic rays of the greatest possible 
energy. P. M. S. Blackett and R. B. Brook : The 
measurement of the energy of cosmic rays. (2). Th<^ 
curvature measurements and the energy sj>ectrum. 
The measurement of the energies depends on the 
measurement of very small curvatures. The method 
of making these measurements is described. Measure- 
merits of 180 cosmic ray tracks are given. The higliest 
detectable energy with tracks 17 cm. long in 14,000 
gauss is 2 X 10^'’ o.v. The energy spectrum between 
10* and 10*® e.v. is shown to Ixi approximately of tiio 
form g {E) cn ; in this range of energies about 
equal numbers of positive and nfsgativo particles are 
found. The particles over 10'® o.v. ai*e mainly positive. 
W, Ehbbkbero : The connexion between cosmic my 
showers. Cosmic ray showers have so far been 
investigated chiefly by counting the number of triple 
coincidences of suitably arranged Geiger-MiiHer 
counttsrs. The information obtained in this way is 
restricted to the number of these events. To obtain 
more complete information on showers, an ionisation 
chamber was put above the counters in the experi¬ 
ments described, and the ionisation in tlie chamber 
was recorded whenever all three counters were 
operated simultaneously. This ionisation is duo to 
the shower particles traversing the chamber, and the 
number of ions produced ia proportional to the 
number of 2 >artioleB in the shower. The number of 
particles in showers obtained under different con¬ 
ditions varies between 3 and 1,200. With lead above 
the chamber the rate of occurrence R of showers of 
N particles decreases rapidly with JV, following 
approximately a law R ^ N"'^ where a lies between 
2*2 and 3*1. It is concluded that all 'bursts’ are 
nothing else than showers measured by the ionisation 
they produce. D. H. Foluett and J. D, CRAWiSltAW ; 
Cosmic ray measurements tinder thirty metreiff of 
clay. The xenith angle distribution of cosmic ray 
intensity in a north-south plane was determined at 
ground-level and in Holbom Underground station. 
At this level the vertical int^iuBity was approximately 
1/20 that at grotmd level. The shape of the distribu* 
tion curve is the same at the two levels. This leads 
to the concluBton that the intensity of cosmic radia¬ 
tion varies as a power of the path length in &n 
absorber, rather than exponentialiy ; and tihe siliape 
of the curve gives the value — 2 for this potrer;, 
Usii^ five counters, so arranged that at least thr^ 
p^ieles arriving simultaneously are requumd to 
discharge all five at once, presence of showers 
in the Underground station was proved. 
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transition curves were taken« at that level and at 
ground-level ; they had approximately the same 
shape, with a maximum at the neighbourhood of 
1 *6 cm. of lead. The ratio of shower frequency to 
vortical intensity is apparently not very di^ercnt at 
tlie two levels (see also Nature, Doc. 28. 1936, 
p. 1026). 

Paris 

Academy of Sciences, April 6 (C.R,, 202. 1225 1316). 
Emile JotTGUirr : The waves of shock produced in a 
gas by a solid explosive. Arm and ue Gramont and 
Daniel Bkrbtzkt : The generation of acoustic waves 
by means of pie/.o-electrio (piartK. Description of 
arrangements by moans of which \"ibrating quartz 
jilatt^s can be ma<le to give a range of 50- 30,000 
^mriotls per Si^cond. Lot) is Roy ; Remarks on the 
new Oiorgi system of units. A. DEMOuuitj; Tlie 
cur\'at\ire of congioienct^s of spheres. Pierre 
Raohevskv : Trimetric systems and the geueralirtod 
Finalor metric. Casimir KintATOwaKi: A problem 
concerning transfinite induction. Sti^fan Kemptstv : 
The Denjoy-Stieltjes integral of a function of two 
variables. EutjkNE Letmanis .* The singular points 
of differential eipiations. 1. Petrowsky : A pmblem 
of Cauchy for a linear system of partial differential 
equations in a real domain. B^la de ^z. Nagy : 
The invariant ineasuremont in topological groujm. 
Leonidas Kantorovitch ; The general forms of the 
linear operations which transform some classic spaces 
into an arbitrary linear semi-ordinate space. L]^opold 
Escakde and Georges Sabathk : Exf>eriinent« on 
piers of weirs with aerodynamic profile and zero 
contrat'tions. Edmond Brutn, Marcel Jampy and 
Robert Lecardonnbl : The thonnal exchanges 
between a heated body and the air when the body 
has a high velocity with respec^t to the fluid. Bernard 
Lyot : The solar corona in 1935. Results of obsorx'a- 
tions, direct and spectn>8copic, made at the Pic du 
Midi during August and September, 1935. Piehre 
Halet : The kinetic energy of the stars. G. Fournier : 
Some soaaoiial phenomena presenUxi by the planet 
Mars during 1986. Jacques Winter ; The polarisa 
tion of Dirac waves. Rkn:6 Planiol : The production 
of intense bundles of slow electrons, Pierre Joubois 
and Francois Olmbb : The s^mthesis of ammonia by 
cathodic pulverisation of lead. Catalysis by cathodic 
projection establishes equilibrium of such a system 
os N, + 3H, at very low temperatures (38'^-l 18® C.) 
compared with those roquir^ in the absence of 
catalysts. L. N^el : An attempt at the interpretation 
of the saturation moment of ferromagnetic metals. 
Maurice DicaiBANT and Andb^ Minne : The l>and8 
of fluctuations of tellurium vapour. Salomon Rosbn- 
BLITM, Marcel Guiixot and Mllk. Marguerite 
Pebby : The intensity of the groups of fine structure 
of the a-xnagnotic spectra of rodiooctinium and its 
descendants. Lours Dohakoe : The equilibria of 
some metallic fluorides with steam, Experimental 
data obtained with the fluorides of ten metals. C. 
Deqabd ; Study of the structure of the molecule of 
nitromothane by diffraction of electronic rays in the 
vapour. Jean Louis Delbal : The polarimetric 
study of nickel malate. Mladew Pai6 and Mllb. 
Vazjbbuc DEUTBOH : The adsorption of proteins. 
The influence of the hydrogen ion concentration on 
the adsorption of hasmotglobin by kaolin. Fbaxqois 
PucHE ; Barium clUorosmate. Prepewation, pro- 
P^ies and thermal dissociation of BaQsCl,. Robert 
TREfEEAULT i The condenaation of benzene with 
umturated hydrocarbons and with their halogen 


derivatives in the presence of acid catalysts. AHyl 
chloride and benzene, in the presence of conoeiitmted 
acid as catalyst, react to give p-chJorisopi'opjd 
benzene. Panos Grammaticakis : The action of 
organo-magnesium compounds on the phenylhycka- 
zones. Method of preparation of the syTiimotricai 
alkylphenylhydraziiies. Albert Robaux ; The 
presence of t he upper Cretaceous in tlio Palasozoio of 
the Betic of Malaga (Andalusia). Louis Long- 
OH AMBON : The bituminous sfjhists of F6cocourt. 
PiERKE DANOKARD : The somatic nuclear division in 
Arum italicum, Luc Alabouvettk, LAonidk Frted- 
BERG and Pierre Bergal : Some utilisablo charac¬ 
ters for tho separation of p(^digrw kinds of two-rowed 
barley, Ho^rdeum dwtichum, Jean Grvnekltt : The 
crystalloids of the mammary gland. J. (.Iautrelkt, 

D. Broun, H. Soheiner and El. Corteuoiani : 
The characterisation of sy mpathico and parosympa- 
thicomimetic substances in blood by dialysis in vivo. 
Raoul Lkcoq : Production of bird polyneuritis by 
means of diets rich in glucides, proteins and lipids, 
including large doses of B vitamins by simple addition 
of lactic acid. The addition of 10 per cent of lactic 
aend prevents the pigeon utilising vitamin B, even 
when th(» Jattor is present in high proportions. 
Antoine Jullien and Mmk. HitiLjfcNE Vairkl- 
Blanc : Tho relations between the automatic 
activity of the heart and the structure of the organ 
in tho snail, Mme. Andr^e Drilhon and E. A. 
PoRA : Ionisation and buffers of the internal medium 
of tho crab {Carcinus mcenaa) witli parasite (iS'ac- 
oulinu). Maurice Fontaine : The complete maturing 
of the genital organs of the male eel and tho spoti- 
taueous omission of its sexual products. Mioiucl 
Ciu(:a, Mme. Lydia Mesrobeanu and Georges 
Badknsbi ; Microbial variants of the Aortrycko 
bacillus and possible variability in tho chemical con¬ 
stitution of the completf’s somatic antigen of this 
germ. 

Rome 

Royal National Academy of the Lincei {AUi, 22, 397- 
472 ; 1935), M. Betti and E. Luoohi : Anomalies 
in the dissociation constmits of some halogenatod 
organic acids (3). Th(=» dissociation constants of 

o-chloro- and o bromocimvamic acids (fratiA) are 
oqual (0’39 x Uu^). F. Sacco ; Transversal tectonic 
lines of tho Appennines (1). R. Caocioepoli : 
(1) Elliptical partial differential equations with two 
indej^endent variables, and regular problems of the 
calculus of variations (ii). (2) Conformable repre¬ 

sentation and quadrablo surfaces, G. Soorza 
Dragoni : Concerning a theorem of Golomb on iion- 
linoar integral equations. B. Seobe : (1) Chirvilinear 
elements which have common origins and relatives 
spaces meeting at a point. (2) Proje<Ttive lines and 
an immersion invariant of a curve on a surface, 

E. Guoino : Rolativdstic problem of motion in a 
stationary gravitational field. L. Son a : Tronslo- 
oirculatory current which invests a bilateral lamina. 
Dynamic forces (4). G. Hisoonoini ; On the so- 
called gyroscopic phenoxnena. L. Uslenghi : Motion 
of a point source in a concave angle. A. Masotti ; 
(1) Centro of asymptotic motion. (2) Planar motions 
in presence of particular systems of vortex-sources. 
S. Franchetti : Liquid state and interatomic 
forces (1). G. B. Boning and K. MANZoki-ANBZDEi: 
Ramon iipeotrum and constitution of pyrazole and 
of some of its derivatives. Tlie spectrum of pj^azole 
contains eleven lines, similar to those of thlophen 
and of pyrrole, but there are no lines oharooteristic 
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of the double-bond. B. Ma>izoni-Anmi>ei : Raman 
speotrum of dimethylfurazan and of dimethyl- 
oxdiazole. G. B. Boning, R. Manzont-Ansidbi and 
I>. Dinetltj : Kaman spectrum of some substituted 
pyrrole aldehydes. These all have an intense, diffuse 
line at 1,62(^-1,660 oin.“^ due to the strongly per¬ 
turbed CtaO group, and a line at 1,560-1,670 
which is probably due to a double bond. A. Mangini : 
CondenBation products of oximes with aromatic 
diazo compounds. A. Oanu : Behaviour of the eloo- 
trioal conductivity of hen’s yolk at increasing 
and decreasing temperatui'ea. There is no hysteresis 
phenomenon in the case of egg yolk. D. Dinelli : 
(Colouring substances in the shell of cassowary og^. 
M. FroRE: Presence of WielandieUa atigtistifolia, 
Nath., in Veronese Lias (Roverd di Velo). F. 
Hodolico : Chemical composition of the eruptive 
rock of Cupaello (Rieti). 


Forthcoming Events 

[Meetifigs marked vfith an asUrUk arc open to ike pvblic.'\ 

Monday, May 18 

ViCfTORiA Institute, at 6.—Sir Ambrose Fleming, F.R.8.: 
'‘Some Philosophical Conceptions of Modem Physical 
Soienoe and their Relation to Religious Thought”. 
(Presidential Address.) 

L'Nivbrsity CoLiiKofc Hospital Medical School, at 6,30. 
—I)r, H. M. Traquiar : “Perimetry” (succeeding lecture 
on May 19).* 

Kino’s Oolleoe, London, at 6.30.—Dr. Max Born : 
“Solved and Unlived Problems of Mathematical 
Physios” (succeeding lectures on May 19 and 20).* 

Royal OuooRAPaiGAL Society, at 8.30.—Dr. N. A. 
Mackintosh: “The Third Commission of R.R.S. 
Discovery //”, 


Tuesday, May 19 

Royal Society of Arts, at 4,30.—Prof. J. W. Munro; 
“Insect Damage to Empire Products”. 

Institute of Pathoixjoy and Research, St, Mary’s 
Hospital, London, at 6.—Prof. J. L. Witts: “The 
Paroxysmal Hasmoglobinurias”. 

University Colleoe, London, at 6.30.—^Prof. Ernst 
Cassirer : “Leibniz and Newton : a Comparative Study 
of the Method of Science and Metaphysics” (succeeding 
lecture on May 21).* 

Wednesday, May 20 

Conway Hail, Red Lion Square, W.C.l, at 7.— Prof. 
Lancelot Hogben: “The Retreat from Reason” 
(Conway Memorial Lecture).* 

Thursday, May 21 

I^NivEHSiTY College, London, at 6.30.—^Dr. Alfred 
Adler: “Some Recent Developments in Individual 
Psychology”.* 

Royal Aeronautical Society. —(at the Science Museum, 
South Kensington, S.W.7).—D. R. Pye: “Slippery 
Surfaces” (Wilbur Wright Memorial Lecture). 

Friday, May 22 

Association of Scientific Workers, at 8. —(at Uni¬ 
versity College, London, W.C.l).—^Public meeting 
on “Utilisation of Science”,* 

Royal iNSTrrunoN, at G.—Prof. E. N. da 0. Andrade, 
F.B.8.: “V^irlpools and Vortices”. 


Official Publications Received 


Oreat Britain and Ireland 

Reports of the Counolt and Auditors of the Zoolojjtlosl Bodaty of 
London, for the Year 1935, prepared for the Annual General Ussttog 
to bo held on Wednesday, April 29th, 11^, Pp. 119. (London: 
Zoological Society of London.) 1164 

Ln^ralty OoUoge, Southampton. Avon Bioloaioal lEtuea^: 
Annual Ke^. 1984-86. 1^. 126-HS plates. (Southao^pton : pnl- 
ventty Ooliegc.) 2r. M. (164 

TJniverelty Grants Committee. Report for the Period 1989-30 to 
1934-35, including Retunu fbnn UnlvenlUee and University OoUem 
In reccilpt of Treosary Grant for Academic Year 1984-35. Pp. 84. 
(London ; H.M. Stotlonenr Office.) 4i. net. [184 

Sixth ItopoTt on the Heterogeneity of 8teel Ingots: Dtscu^on, 
CorreBpondenoe and Committoes Reply. Reported by a Joint Ooro- 
mittoe of the Iron and Steel Institute and the Rrittoh Iron and Steel 
Fe<lcratlon to the Iron and Steel Induetrlsl Bieeeoroti (3oundl. (Special 
Report No. 9A : Supplement to Special Report No, 9.) Pp. 11+7(1. 
(London : Iron and Steel Institute.) (164 

Woeto-Hfiftt Boilen in Opeo-Heartii Pnetioe: GlaouMloa, CJorre- 
^ndence and Commlttee'e Reply. Second Report of the Onen- 
Heorth (Committee, being a GommiUoe of the Iron and Steel InduetrUl 
Reaearoh Coonoit (S^Ul Report No. IGA : Supplement to Sp^Ul 
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Organisation of Radio Research in India 


I T is u well-establiahed axiom to-day that progress 
in all branches of scientific knowledge can only 
be maintained by the conduct of intensive funda¬ 
mental research, as well as by th(} continued 
developments in the application of the j^articular 
field of science under consideration. In many 
fields this tyjw of research can be carried out within 
the confines of the ordinary scientific laboratory. 
Research into the fundamental problems of radio 
communication, however, can scarcely be limited 
in this way, since many of the investigations require 
to be condiicted in a laboratory of world-wide 
dimensions, and considerable resources and much 
co-operation ore necessary in order to stage the 
experimental work on an adequate basis. Such 
considerations as these have le<i to the establish¬ 
ment of national radio research boards, the first 
of which was formed in Great Britain in 1920, 
while others have followed in Australia and 
Canada. The time would now appeal* to Iw very 
opportime for considering the establishment of a 
similar Radio Research Board in India, where 
fundamental research in radio communication has 
so far been limited to the activities of quite small 
bands of workers in different universities, notably 
those under Prof. S. K. Mitra at Calcutta and 
under Pi‘of. M. N. Saha at Allahabad. 

To those interested in the general progress of 
radio communication, whether from a scientific 
or commercial point of view, there would appear 
to be a strong case for the establishment of such 
a research organisation. The tropical climatic 
conditions of India are likely to have a consider¬ 
able infiuence upon the production, propagation 
and reception of the electric waves used in radio 
communioation, and the effects to be expected are 


not easily predictable from the knowledge that has 
l>een gained from research conducted under the 
more equable conditions of Great Britain. The 
phejiomena of the propagation of waves along the 
ground and through the atmosphere can only 
investigated adequately on the spot, while the 
proximity of India to the seat of intense atmo¬ 
spheric disturbances will Imve a considerable 
influence on wireless reception. 

Many of these problems are of interest for their 
own sake : they will most certainly be of groat 
interest to those who have already gained consider¬ 
able knowledge from similar work under other radio 
research organisations ; but in addition to this, 
the knowledge gained from the sutjccssful attack 
on those problems will be of the greatest imjK>rt- 
Hiu*e to those responsible for tho development of 
radio communication in India, for broadcasting 
and other pur|H>soH. In some ways, tho develop¬ 
ment of radio stations for ordinary telegraphic and 
telephonic purposes in India has been carried to 
a mo<ierately satisfactory stage, largely due to the 
very active assistance rendered by the appropriate, 
administrations in Groat Britain. Even in tins 
sphere, however, it must not b(^ considered that 
progress and development are by any means 
complete. 

It is in the field of broadcasting, however, that 
noteworthy developments appear to be likely. 
The population of India is in the order of 350 
millions, of whom it is estimated that only about 
12,000 are registered broadcast listeners. With 
the full realisation that a large proportion of 
broadcast listening among the masses is likely to 
be on a commxmal basis, it is perhaps not an over¬ 
estimate to suggest that the number of potential 
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purchasers of broadcast i^ceivers is of the order 
of three and a half millions. There is an attractive 
market to the manufacturer of receivers, which 
must naturally be adapted to the conditions, 
climatic and other, under which they would be 
required to function in India. 

Before consideration can usefully be given to 
this aspect, however, it is necessary that a radio 
broadcasting service shall be provided in India on 
an adequate scale, and Mr. K. Sreonivasan, of the 
Indian Institute of Science, Bangalore, has already 
described in some detail the type of organisation 
which is required for this purpose (see Nature, 
Aug. 10,1935, p. 231). Such a broadcasting organ¬ 
isation would derive considerable benefit from the 
establishment of a Radio Research Board, with 
which it could co-operate in the conduct of many 
of the fundamental problems underlying its 
technical servicsc. Indeed, in so far as tlie British 
Broadcasting Corporation is already providing a 
part of its Empire service for English-speaking 
residents in India, a local organisation which could 
investigate and give advice upon the problems 
of reception in India would most certainly be 
welcomed by the broadcasting authorities in Great 
Britain. 

The benefits to 'be derived from a new organisa¬ 
tion of the type under discussion ore most 
clearly appreciated from a brief review of the 
work of those radio research boards already in 
operation. 

In Great Britain, the Radio Research Board was 
established in 1920 under the Department of 
Scientific and Indxistrial Research. It comprises 
representatives of all Government departments 
intexested in radio communication, namely, the 
defence servioes, the Post OflBioe and the British 
Broadcasting Corporation, and in addition, there 
are one or two university members who have 
attained high standing in radio research. The 
research work is conducted largely at the National 
Physical Tjaboratory, but in part also at univer¬ 
sities under the general supervision of a number 
of technical committeses appointed by the Board. 
The programme of research for the most part may 
bo classified under the headings of propagation of 
electric waves, directional wireless, atmospheric 
distiUrbaucoB and the development of apparatus 
and technique for standardisation and measure¬ 
ment. 

Much of the work of the Radio Research 
Board involves resources which are quite beyond 
those of any university or even of any com- 


meroial organisation or self-contained Govern¬ 
ment department engaged upon a specific aspect 
of communication. The Radio Research Board 
combines the advantages for its staff of fireedom 
from the cemtinued stress of direct commercial 
application of "the results of their work, with 
the CQ-operation which is obtainable from those 
who utilise radio communication in one or 
more of its many aspects. This co-operation is 
readily provided because the user administra¬ 
tions realise that the results of the research will 
frequently be of direct benefit to them in their 
own work. Further, the operation of such a 
research board provides a team of trained exj)erts, 
whose advice and experience is readily available 
in connexion with the many problems arising in 
the progress of radio communication. In some 
cases the organisation has been regarded as a 
source of trained personnel for industry. 

The Australian Radio Research Board began in 
1926, with all the benefits of the experience of the 
British bi^ganisation, and indeed, many members 
of its staff were trained under the British Radio 
Research Boanl. Canada entered the field in 1930 
with a committee appointed under its National 
Research Council. 

While these research organisations overseas deal 
with particular radio problems which are local to 
their countries, they also conduct programmes of 
research which are very similar to that mentioned 
above in progress in Great Britain. This is the 
result of what is considered to be an important 
feature of the British Board, in that it recognises 
the Imperial aspect of the problems with which 
it has to deal; it is thus always ready to co-operate 
fully with the Boards of the Dominions Overseas, 
not only by suggesting a common and suitable 
programme of work, but also by giving freely of 
the advice and experience of its staff, and even 
in some special cases by the supply of necessary 
apparatus. 

It is surely time that India was able to take its 
place in such a world-wide scheme, and it is to be 
hoped that those in a position to do so will foster 
the inauguration of a suitable Radio Research 
Board and provide the necessary funds to initiate 
its work. The research already carried out in 
India indicates that the universities are ready to 
iwrovide a programme oi problems of a fundamental 
nature, and even the nucleus of a staff of trained 
personnel, keen and enthusieustio to continue their 
investigations, which are at present being limited 
through lack of resouroes. 
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'Out of the East' 


Soviet CSommunism: 

a New Civilisation ? By Sidney and Beatrice 
VoL 1. Pp. xiz -f528. Vol. 2. Pp. x +529 
J174. (London, New York and Toronto ; Long¬ 
mans, Green and Co,, Ltd., 1935.) 35^r. net. 

I T may seem a little late to be embarking upon 
a review of Mr. and Mrs. Sidney Webb's (one 
must defer to their own designation of themselves) 
l)ook on communism in the Soviet State. But it is 
not a book to be troate<i in the hasty way of 
ordinary reviewing ; it has to bo read. Still more, 
it possesses the character of a monument, and one 
needs to stand back from a monument in order 
U) appreciate it properly. 

The book, one hears, is the outcome not merely 
of two personal visits to Russia and a wealth of 
documentary study, but also of many inquiries and 
journeys by other observers. But the Webbs have 
taken upon themselves the task of reducing the 
mass of material thus accumulated into form, and 
have produced not a digest but a living book, 
vital with that sustained passion for human pro¬ 
gress which has marked the whole lives of these 
two great workers. Pour faire quelquechose de 
grand il fcLut Ure passionnd. We can only bow in 
respectful admiration to the man and woman who 
have carried through such an undertaking when 
both are nearing their eightieth year. 

The first volume is occupied by a description of 
t he forni of government and administration within 
the Soviet Republic. The most usual criticism is 
that the Soviet State has only replaced the old 
Russian autocracy by a new tyranny, even by a 
dictatorship, at first in the person of Lenin, now 
of Stalin. In their sixth chapter the Webbs have 
an interesting discussion on the point, whether 
dictatorship can be attributed to Stalin or the 
Communist Party itself. Stalin bolds but a sub¬ 
ordinate position in the Government, and a reply 
of his to the effect that “Single persons cannot 
decide. The decisions of single persons are always 
or nearly always one-sided deoiaions*' is contrasted 
with a remark of MussoUni’s: ‘1 am an individual 
absolutely refractory to outside pressure of any 
kuuP\ Possibly either statement aimed as much 
at effect as the whole truth, but there is evidence 
in justifioation of both. 

The earlier chapters are devoted to explaining 
how the Government is built up as a pyramid of 
soviets based upon the popularly created village 
and dty savOts ; they in their turn send delegates 
to the rayons, above which are the oblasts, 


including the twelve autonomous republics. ThC 
next tier of councils is that of the seven constituent 
republics, of whicli by far the greatest is the 
Russian Socialist Federal Soviet Republic with its 
capital at Moscow, and at the top comes the 
U.S.S.R., the Soviet State proper. “From top to 
bottom of this pyramid of councils, oa<!h tier has 
complete authority over all below it, and is itself 
completely subject to all above it”. While the 
village soviets are elected on onlinary lines, in the 
cities the electoral groups are not wards or districts 
but institutions like factories or offices. "The 
actual unit of the electorate in the urban com¬ 
munities of the U.S.S.R. is everywhere a relatively 
small assemblage of persons, usually a few hundredis 
and seldom exceeding one thousand, who, wherever 
they reside, or whatever their grade, or industrial 
status, or particular craft, or vocation, are for the 
most part habitually meeting each other in daily 
work”. 

Men and women become voters at the age of 
eighteen, but there is a ‘deprived* class which may 
neither vote nor be elected. This includes rentiers, 
clergymen, employers of lal)our working for their 
own profit, commercial agents, imbeciles and 
certain classes of criminals, But the ‘deprived* 
class, once perhaps ten per cent of the electorate, 
has been shrinking, and is to disappear when the 
new law of elections comes into action. The 
writers insist on the entire freedom of election and 
on the play of discussion on persons and projects 
which persists throughout all the grades ; they hold 
that in fact government, from tlie village soviet 
to the Sovnarkom or Cabinet, proceeds through 
committees and is neither autocracy nor bureau¬ 
cracy. Again the Webbs give examples to show 
the participation of the people at large in the 
business of government, due in part to the small¬ 
ness and intimacy of the initial Soviet groups. For 
the time being, at any rate, there is none of that 
apathy about voting which charaoterisea our 
municipal and district council elections. 

Of immoitse importance are the relations between 
the central power and the various nationalities in 
the vast area of what is no longer Russia but 
the Soviet Republic, itself made up of seven 
constituent republics which include other auto¬ 
nomous repubbos and oblasts, each representing 
a 'nationality*. The old drive for 'Russification* 
has been abandoned; instead, the republioB 
participate in an ‘un-national State* but exercise 
control of language, religion, education and 
eoonnmio development within their own areas. 
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The national unit* may bo aa large as the Ukraine 
with thirty million inhabitants, or as small as the 
Volga German Republic with six hundred thou¬ 
sand ; even the Jewish (Community at Biro-Bidjan 
needs but a little more population to become 
rettognisod as an autonomous republic. 

The principle is thus to allow each national 
group control of its own imponderables, so much 
so that in the authors’ opinion “the Soviet Union, 
alone amongst the countries of Eastern Europe, 
can claim, with a high degree of accurac^y, that it 
has solved the difficult problem presented by the 
existence of national minorities within a strongly 
centralisc'd state". Doubtless also some unifying 
effect comes from the lil>eration accompanying the 
Revolution, just as the French Revolution united 
for ever national groups as diverse as the Bretons 
and the Alsatians or the ('atalans and tlie Basques. 
There are, however, limits to the autonomy; the 
national groups may not enter into relations with 
fellow nationals outside the U.S.S.R. ; there (;an 
be no Nazi propaganda within the Volga Gksrman 
Republic. ‘The local authorities could give 
preference to their own nationals as teachers and 
local officials and were even encouraged to do so. 
Their religious services were not interfered with 
by the Gentral Government. They could establish 
theatres, and luiblish Ixjoks and newspapers in 
their own tongues. These were exactly the matters 
in which local autonomy was most desired". But 
the Federal Government, the Soviet State proper, 
rt^tains certain powers within which all Govern¬ 
ments must work ; for example, foreign relations, 
the armed forces, transport and communications, 
currency and State loans are reserved. Even more 
important reservations are the definition of citizen¬ 
ship, the monojKily of all external trade, and the 
“foundations of the whole people’s economy", 
which means the elimination of the capitalist and 
the landlord as receivers of profit from organised 
labour, which indeed constitutes the spiritual barsis 
of the Soviet Union. 

An important chapter discussos the position of 
the Communist Party, that order or vocation 
numl)oring only some three million men and 
women, which has no place in the constitution but 
which jKirvados the whole life of the country. 
Members are admitted only after probation, and 
may be expelled for any failure to live up to the 
standard of personal conduct that is set; they 
must accept a limitation of income and absolute 
discipline t-o be sent hither and thither wherever 
the Party thinks stimulus or organisation is 
needed. But they can obtain administrative power 
only by election to the Soviets, otherwise they 
work by propaganda and inflxionce. The Party 
may hi' compared to a religious order like the 
Jesuits ; its vocation is leadership; its driving 


power is derived from “the impulse of a faith—- 
which oommuniata will not allow us to call a new 
religion, but which has all the impelling force that 
religions have elsewhere possessed". ‘Tn foot in 
the nature of its mentality, as in the direction of 
its activities, the Communist Party reminds us less 
of a religious order than of the organisation of 
the leanied professions of Western Europe, such 
as those of the lawyers and doctors, engineers and 
public accountants. Lake these and many other 
professional bodies, the Communist Party concerns 
itself exclusively with the affairs of this world". 

These political sections of thtj book merit the 
earnest consideration of all students of govern¬ 
ment and administration. We are conscious that 
with the increased complexity of modem life our 
well-tried democratic machinery of elected Parlia¬ 
ments and local authorities is working indifferently. 
It is subject on one hand to irrational responses to 
emotional appeals, still more subject to excessiv^e 
delays in taking action on matters which may be 
economically or socially important, but possess no 
‘slogan’. Indeed, it is this impotence of Govern¬ 
ment which is inducing in so many of our younger 
men and women a de^nial of the democratic 
principle in favour of Fascism or any other auto¬ 
cracy. The Soviet system offers many examples 
of administration which may prove the salvation 
of democratic government. 

A large section of the first volume is devoted to 
a consideration of the machinery of production, 
In the first place we must dismiss the popular 
idea that in the communist organisation all men 
are paid alike ; there are differential rates of wage, 
and piece-work is encouraged. Nor is there a 
pattern organisation; besides the trade unions, 
which control most of the larger industries, there 
are associations of owner-producers who divide 
tlie profits of the enterprise ; and on the laud 
greater variations of management are tt) be found. 
The authors give much consideration to the trade 
unions, which differ from our trade unions in that 
they include for each establishment the whole of 
its staff, from the manager and the technicians 
down to the cooks in the canteen, os well as the 
doctor and the nurses of the hospital belonging 
to the works. There is a lively account of the 
struggle that took place to convert the trade 
unions from monopolies concerned only with 
raising wages into organisations aiming at in¬ 
creased efficiency and reduction of costa, into 
agencies working in fact for the national economy 
rather than individual profits. 

Another important chapter deals with the 
other end of the chain, the organisation of con¬ 
sumers’ co-operatives through which the goods 
produced get to the public. This is a problem which 
troubles all communities at the present tithe ; 
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price fixing only authorieeH exoeaaive proftta, yet 
voluntary oo-operation languiahes. 

In their aeocmd volume the Webbs proceed to 
a consideration of the organisation upon wluoh 
the existence of the U.S.S.R. essentially depends— 
the planning of the national economy. The idea 
is simple enough—to provide work for everyone 
in producing the commodities in iiniversal demand, 
and to organise the exchange of these com¬ 
modities so that everyonedemand is satisfied up 
to the st*^ that production can attain. Every 
improvement in output is welcomed as adding to 
the opportunity of meeting the requirements of 
the consumer. The possibility of over-production 
—the bugl)ear of the capitalist world—is met by 
a sufficient switching over to production of some 
other commodity. A community can become rich 
up to its capacity of all-round production when all 
are at work and trade is reduced to an exchange 
of e^ommoditios that is not activated or controlled 
by considerations of the profit to be m^wle. 8o 
obvious seems the principle that most jjeople deny 
the possibility of putting it into practice ; on the 
ground that human capacity is not equal to such 
a task of organisation. The Webbs explain the 
vast organisation of Gosplan, the U.8.S.R. State 
Planning Commission. They set out the objections 
urged by the orthodox economists, who start with 
the principle that maximum efficiency is secured 
in a free market because ‘ prices in the market 
pla(!e8 ore in effect a continual referendum on 
what men wish to produce, what they wish to 
(consume, where they wish to work and where they 
wish to invest theii* savings’’. To this the Webbs’ 
answer is to ask where in the capitalist world does 
the free market exist. In the Soviet State, planning 
working ; what other State is free from unem¬ 
ployment or artificial restriction of production ? 
The technique required is no more than that already 
achieved by such organisations as Imperial 
Chemical Industries, Ltd,, the United States Steel 
(Corporation, and the General Electric Corporation. 
As to the freedom of choice postulated by the 
orthodox economist, they observe that “the vast 
majOTity of the commodities displayed in the public 
markets or in the shops of the London streets ore 
as effectively forbidden to two-thirds of all the 
inhabitants of England as if this large majority 
were statutorily prohibited from purchasing them”. 
The system does, however, demand a closed 
community, so nearly self-sufficient that foreign 
trade is of minor importance. 

The greater part of the eoopnd volume deals, 
however, with the social aspects of life in the 
Soviet Union. There ore descriptions of the amazing 
development trf public hygiene, practically un¬ 
known in Bufisia before the Great War, of maternity 
benefit, sickness, invalidity and old age benefits, 


and other efforts to ensure economic security for 
all workers. Other sections deal with eduoatiou, 
physical and artistic culture, housing and town 
planning. Readers of Nature will be specially 
interested in the chapter dealing with science and 
research, for the Soviet Union claims to base all- 
its planning upon science, as the only means of 
increasing aggregate production wliich on its 
sysfem can he distributed, and does not lead to 
a stoppages of industry through over-production. 
It is claimed that the scientific men and teolmicians 
are obtaining increasing powers of leadership, 
though since human nature cannot bo ousted they 
are always liable to bo ‘put in their places’ by the 
administrator or the political ‘wire-puller*. Even 
delation is not unknown. The real point is that 
the i)eople at large are being brought up to regard 
science as the guide to life instead of as an un- 
(omfortable and plebeian enoroacli merit on the old 
order. The Academy of Sciences is described, and 
also the (Communist Academy, which cioncerns 
itself with economic.^ and what used to bo (sailed 
social science. No one can doubt but that the 
Soviet Union has thrown immense energy and 
almost unlimited resources into the prosecution of 
research, not only in applied but also in the basic 
sciences here distinguished as ‘pure’ science. But 
the scientific reader will be rather put off by the 
claims that the So\dot Academy “is unique in its 
close contact with the manual workers”, or the 
particular account of “the widespread popular 
participation in scientific research”. It is one thing 
to be interested in the theory of relativity, and 
another to share in the mathematical reasoning 
out of which the theory grew. Indeed, there is 
danger to the research worker in this publicity ; it 
leads to premature publication and the forcing of 
results. 

Wiiat perliaps the English reader most wants 
to know is how far the average man or woman 
is free to conduct his life in his own way. It appears 
that he can earn more or less, that he can save and 
even invest, but his income is limited by a very 
steeply graduated income tax, and similar death 
duties prevent the creation of a rentier class. He 
may acquire private possessions, Umited again by 
the restricted housing he will be allowed; ho is 
not even compelled to work, though as a non- 
producer he will not obtain a ration card and so 
must buy as a foreigner does. But he may not 
leave Russia without permission and he may not 
accumulate a reserve of funds abroad. There is 
freedom of marriage and of divorce; for the woman, 
abortion is legolisod but must be carried out in a 
pubUc hospital by an appointed surgeon; none 
the less, loose sexual living is being strongly dis¬ 
couraged. Any religion may be practised, but 
religious propaganda is forbidden ; just as tiiero is 
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freedom of poUtioal, philosophic and economic 
disouBsion, provided it does not take the form of 
agitation against the Marxian system or 'grousing’ 
tliat will lead to slackness of work or sabotage. 
Unsocial conduct is the crime that may lead to 
sentence without trial, and for this, as for the dela¬ 
tions that take place and the melodramatic trials 
of experts and managers that have been staged 
from time to time, the authors can only plead that 
the Soviet Union has not yet emerged into full 
security, but has been living in an atmosphere of 
external hostility that did not scruple to foster 
treachery within. In general, '‘freedom is as much 
the presence of opportunity as the absence of 
restraint”, and in this sense freedom is broadening 
every year in the Soviet Union. 

Tlio Webbs agree that no one in the Soviet State 
can exercise the liberty of action and the oppor¬ 
tunities for personal enjoyment—sport, travel, the 
fiBsihetic delights of gardens, fine prints or old wine, 
that in Britain are open to a rich man or even in 
a modest way to a professional man. The Soviet 
Union has set up an ascetic ideal and even the 
Webbs cannot persuade ujs that within it there is 
not lacking much of the colour and variety which 
to us makes life interesting, but then what an 
enlargement of living has it not aifordod to 
ninety per cent of its population ? 

It must not be taken from this brief summary 
that the book is a mere compendium of legislation 


and administration. It is eminently readable (by 
the way, a future edition should be given an 
adequate subject index); it is enlivened by argu¬ 
ment and illustration, and by criticism of our, own 
conditions based on the Webbs’ intimate acquaint¬ 
ance with public administration in this country. It 
rises to a sober eloquence kindled by the authors’ 
enthusiasm when they see this or that reform, for 
which their lifelong efforts have been preparing, in 
process of realisation. It is indeed a work of ulti¬ 
mate significance to the English-speaking world, for 
it does present a reasoned account of ‘the results 
and aspirations’ of the Soviet experiment. Experi¬ 
ment must still be the term for a phase of human 
society that is not yet twenty years old. But its 
advent is an event in human history like the 
spiritual emancipation that came with Christianity 
and the political emancipation that culminated iii 
the French Revolution. It may be submerged by 
war, but its ideal of a classless society actuated by 
other motives than private profit will always be 
fermenting in the minds of men and women, 
moving them towards its realisation within all 
societies. It is for these other societies not 
to attempt to swallow the Soviet system as 
a formula, but so to assimilate its lessons and 
adapt them to their own racial cultures, without 
having to pass through the cruelties, destruction 
and waste that marked the Russian Revolution. 

A. D. Haxx. 


New Gjneeptions of Disease in Early Childhood 


Disease in Childhood : 

a Clinical Study. By Dr. Robert S. Frew. The 
First Year : Birth to One Month, One Month to 
Six Months, Six Months to One Year. Pp. XV + 
609. (London : Macmillan and Co., Ltd.,. 1936.) 
30s. net. 

TN his preface to this book the author explains 
^ that his material is mainly drawn from 8,823 
oases seen during seventeen years as physician 
to the out-patient department of Great (>mond 
Street Hospital, London. These coses he has 
arranged in three age groups—^namely—those of 
the first month of life ; those of one month to six 
months ; and those of six months to twelve 
luonths. This method is thought to offer a better 
means of studying the special obaraoteristice of 
disease as it exists during these periods of life. It 
is clearly implicit in this method that there must 
be much repetition. The book as a whole has, 
however, the merit that the author’s observations 


are founded on his own personal experiences, and 
is not a mere compilation. The majority of 
medical men who write books, or at any rate first 
editions, do so at the commencement of their 
careers, at a time when they have more leisure 
than experience. Medical books are indeed seldom 
written at the end of a successful career, when a 
man has neither the energy nor the incentive to 
give the world the benefit of his mature experience* 
Tlie author of this book has refrained from 
oorouiitting himself to print until he has 
hod experience greater and more valuable 
than is usually vouchsafed to medical men. 
Throughout his medical career, Dr. Frew has 
ploughed a somewhat lonely, albeit contemplative, 
furrow. He has jomed but little in the hurly- 
burly of medical debate or controversy, and has 
contributed very little to professional literature. 
He has not, therefcoe, been subjected to the fire 
of criticism which usually beats about the bead of 
the medical publicist, or one who inyenta theories* 
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Such oritioism^ though ohiwtemng, has usually a 
very salutaiy eEfifoot. If before writing bis book 
Dr. Frew h^ come out into the open and sub* 
mitted his views, most of which are new and 
original, to the criticism of his medical colleagues, 
he would probably have avoided falling into 
several pitfalls which it is not difficult for the 
observant reader to detect. 

Without wishing to suggest that Dr. Frew is 
homo unites libri, he can scarcely hope to escape 
the gibe that he is a man obsessed with one or 
two very imperative ideas which insinuate them¬ 
selves on almost every page of this book. One of 
these is that the majority of inborn diseases, the 
effects? of which are manifest during the neo-natal 
I)erio<l, are due to a condition which ho calls 
‘hyporphlebssmia’, an ugly term which is meant 
to express a condition in which an excessive 
quantity of blood is forced into the intra-oorpt^real 
venous system during birth, before it is ready to 
receive it. The expression venous engorgement, 
congestion, or even stasis, might liave satisfied the 
requirements of more ordinary folk, but perhaps 
Dr. Frew hopes by the sesquipaadalian dimensions 
of the term to convey an impressiveness which 
would not attach to a simpler nomenclature. 
Although ‘hyperphlebeejmia* offers a very good 
explanation of many of the hseraorrhagic conditions 
which are associated with the neo-natal period, it 
is asking a good deal to expect that it will be 
accepted as an explanation of such conditions as 
epilepsy, deaf-mutism, congenital blindness, cre¬ 
tinism, coeliac dwase, spasmophilia, atid even 
rickets. Yet Dr, Frew is prepared to extend this 
particular theory so as to cover these conditions 
also. 


Another of the author^s comprehensive theories 
is that certain congenital abnormalities owing 
their foundation to conditions which are operative 
at the beginning of intra-uterine life, such as 
mongolism, achondroplasia, microcephaly, hare¬ 
lip, and congenital heart disease, are due to soTUfC 
abnormality in the yolk supply. 

Dr. Frew shows groat ingenuity in finding an 
etiological explanation for many conditions which 
do Tiot come under either of these categories. For 
example, his explanation of the causation of (K)n- 
genital anal stenosis, pyloric stenosis, and Hirsch- 
sprung^s disease, ore unlike any of those of which 
we have previously heard ; they may be true all 
the same. 

To our thinking, the least convincing port of 
this book is that which appears under the heading 
^‘Re-adjustments of the Methods of Nutrition”, 
Reading this section we cannot help thinking that 
the author does not attach great importance to 
the niceties of “the new knowledge of nutrition”. 
For example, he regards breast milk as a perfect 
food, which cannot therefore bo responsible for 
errors of nutrition developing in the baby who 
consumes it. As a matter of fact, breast milk is 
frequently deficient in several essential elements, 
and it may contain toxic substances—hence, there¬ 
fore, it may be the cause of disease. Moreover, it 
is practically never sterile, which Dr. Frew con¬ 
siders to bo one of its virtues. 

There can, however, be no doubt that this is 
one of the most original and arresting of medical 
publications that have appeared within recent 
years on the subject of the diseases of infants, and 
it will certainly arouse great interest in medical 
circles, even though it gives rise to much criticism. 


Colloidal Science in Agriculture 


Colloids in Agriculture 

By Dr. C. E. Marshall. Pp. viii f 184, (London : 
Edward Arnold and Cfx, 1935.) 5s. net. 

TS a man a better farmer for understanding the 
^ meaning of the word colloid ? Dr. Marshall 
evidently thinks so, since he has written liis book 
for agricultural students, rural instructors, district 
lecturers and county organisers. His plan is first 
to outline the classical investigations of colloid 
science and then to apply some of the principles 
which emerge to agricultural subjects. All this is 
Admirable so long as it is agreed that instruction 
of this kind is wanted. But is it 1 
To eaquess a doubt is not to deny the value of 


general knowledge of things scientific in broadening 
the mind. This is quite another matter, since such 
learning need have no connexion with everyday 
needs. Presumably the author considere that his 
book will help farmers to farm, but it is difficult 
to see how. The pure science background needed 
for an understanding of the book is considerable. 
If this background is vogue, the reader’s imder- 
standing of colloids will be vaguer still. What use 
can this be to a farmer in tackling his practical 
problems ? Even if he were really to assimilate 
the interesting section on insecticidal emd fungicidal 
sprays, he is told at the end that he is largely in 
the hands of the manufacturers, and that the 
chemist can add but little to his own experience 
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and th© advice of others. The reader gets little 
more assurance from the chapter on milk products. 
He is told that the colloid chemistry of butter- 
making affords one of the most striking examples 
of a highly developed technical process the funda¬ 
mental principles of which are still not understood, 
and that much less is known of tlie colloid chemistry 
of cheese-making. 

In his discussion of soil, the author misses his 
best chance of showing that ite colloidal nattire is 
of great importance to the farmer through the 
phenomenon of base exchange. True, this property 
is still under investigation ; but there is much 
definite information which could have hemn put 
in a practical form that would have shown the 
magnitude of the base-holding power of various 


Electricity 

Elektronenleitung: 

Galvanoraagnetistihe, Thorinoelektris(;he und Ver- 
wandte Effokte. Von Prof. W. Meissner. Unter 
Mitwirkung von Dr. M. Kohler und Dr, H. Rodde- 
marm. (Handbuch der Expc^rimentalphysik. 
Herausgegebtm von W. Wien und F. Harms. Band 
11, Toil 2.) Pp. xii-f547. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H., Ui35.) 44 gold marks. 

S O much has recently been written tm the 
theoretical aspects of the (ionduction of 
electricity by metals, of the problems of supra- 
conductivity, of the poor conductor and of galvano- 
magnetic effects that it is very satisfactory to have 
available this excellent book on the experimental 
side. For it marshals the experimental facts in a 
handy manner, and deals with the proof of funda¬ 
mental laws like that of Ohm and witli the more 
recent characteristic tem|>erature relations such as 
that of Oriineisen, and illustrates them with a 
wealth of cxjH^rimontal data which can only be 
found with difficulty elsewhere. The technique 
and results of modern work on resistance of metals 
under pressure and on the influence of magnetic 
fields upon resistance are well described. The 
survey of the electrical behaviour of alloys is 
adequate and special attention is paid to the 
resistance of powders. The determination of the 
Wiedemann-Franz ratio is fully discussed and 
the data well considered. Supra-conductivity, 
naturally, receives very full treatment from W. 
Meissner, and many readers will find the section 
of the book which deals with it jiartioularly 
valuable. Some discussion of photo-electric effects 
is given, but as these were fully treate<l in vol. 


classes of soil in relation to the nutrient require¬ 
ments of crops. The three references to base 
exchange are too academic and also too scrappy 
to be of service to praotioal agrioulturiste. 

The investigation of the soil from the colloidal 
point of view is of recent development, and it is 
no discredit to those concerned that much of the 
field is still avhjudice. Until the position has been 
clarified by further research, and indeed until a 
more straightforward definition of the word 
‘colloid' can be given, it seems better to refrain 
from forcing the subject into prominence in the 
curriculum of a course in agriculture. The teaching 
methods which Dr. Marshall condemns as hap¬ 
hazard niay bo better than he tliinks. 

R. Kknworthy Sohofikli>. 


in Metals 

23 (Part 2), only special features are dealt with 
here. The first part of the book doses with an 
interesting outline of mothm theories of electrical 
cjonduction. 

The second part, of the volume deals with 
galvanomagnetic and thormomagnetic effects and 
forms an important source of information ; for 
the descriptions of experimental measurements of 
the twelve stiparate effects into which galvano¬ 
magnetic phenomena may be divided are to 
found scattered throughout a wide range of 
original papers, and little seems to have been done 
to classify these experiments or to compare them 
at all critically. It can be said, too, that the 
treatment of thermo-electric phenomena is un¬ 
usually clear and good, jw-rticular emphasis beuig 
placed on the properties of single crystals. 

Some fifty-four pages of references are given, 
and it is here that an improvement could easily 
have been made. Presumably, the subject matter 
of each reference is discussed somewhere in this 
book, and it would have b<Mm very helpful if the 
number of the page on which it is treated had been 
added. On perusing these many hundreds of 
references, one cannot help being struck by the 
small number of the references to papers published 
by the Royal Society and the Physical Society, 
and one wonders whether atomic physics has 
virtually excluded the matters dealt with in this 
book from these publioations, or whether the 
latter tend to be overlooked in Germany. The 
printing and illustration of the volume are, of 
course, of high standard, and it esan be thoroughly 
recommended to all interested in these bruches of 
physic*. . L. F. B* 
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Vergleichende LSnderkunde 
Von Alfred Hettner. Band 3 : Die GewAseer d6» 
Festlandee ; Die Klimate der £rde. Pp, viii + 202. 
7.40 gold marks. Band 4 ; Die Pflanzanwelt; Dio 
Tierwelt; Die Mensehheit; Die Erdr&uzne. Pp. 
x + 847. 13 gold marks. (Leipzig und Berlin ; B. G. 
Teubnor, 1934r.l936.) 

Thh two concluding volumes of Prof. Hettner*s 
treatise on physical geography adhere to the principles 
laid down in vol. 1 and, while he deals with the con¬ 
tinental areas in particular, he includes also the 
oceanic islands but excludes the oceans themselves. 
In some respects it is to be regretted that tliis 
omission has been considered desirable, for the 
complete work is one of considerable value, and its 
usofulnees would have been enhanced by the inclusion 
of a section on oceanography. 

Vol. 3 is divided into two sec^tlons, the first devoted 
to a discussion of the hydrosphere, in a limited sense 
and excluding the oceems. Under this head the 
author deals with snow and ioe, springs, rivers and 
lakes. Tlie second section consists of on excellent 
and comprehensive treatment of climatology, con¬ 
cluding with a regional discussion of the subject. 

The final volume, in which the author deals with 
the geography of plants and animals together with 
a brief discussion of h\iman geography, is probably 
the most interesting part of the entire work. It is 
to the fim^l section in particular that the title of 
Prof. Hettner’s book most aptly ajiplies, and it is to 
be regretted that this section could not have boon 
considerably expanded. 

As a whole, the four volumes provide an exceed¬ 
ingly useful text-book, which should appeal to more 
advanced students of geography, and which covers 
approximately the seune ground as do Martorine’s 
“lVait4 de G4ographie Physique’*. 

Primitives and the Supernatural 
By Lucien L6vy-Bruhl. Authorized translation by 
Lilian A. Clare. Pp. 405, (London ; George Allen 
and Unwin, Ltd., 1936.) 18s. net. 

M. LAvY-BitUHii here adds to his previous studies of 
the primitive mind on examination of its recictions 
when confronted with the Bupornatural. As is well 
known, in his conception, the working of the primitive 
mind is so far removed from the logic of developed 
reasoning as to warrant Regarding its processes as 
belonging to a different order. It has no coiioeption 
of the world of abstract thought, of causation, of 
<»ategori68 and the like. Its cosmos is unpredictable 
and tinstable ; it is a realm under the control of 
spirits, both good and evil, who ore to be propitiated 
and if possible controlled. In these conditions it 
seems cMloult to draw the line between normal and 
supomormal, natural and supernatural, M. L6vy- 
Bruhl, whose knowledge of the literature of tJie sub¬ 
ject is stupendous, here passes in review the cere¬ 
monies and rites, and the beliefs and oustoms relating 
to omens, amulets, ancestor worship, puriBoation and 
the like, whereby primitive man has endeavoured to 
secure that the course of events either shall turn to 
his advantage or at least not be to his detriment. 


Tabula Biologicae Periodicae 

Herausgegoben von C. Oppenheimer und L, Pin- 
cussen. Band 4, Nr. 4 (Tabulaa Biologicn, Band 
10, Nr, 4), Pp. 289-388. Complete vol., 156 gold 
marks, Band 6, Nr. 1 (*= Tabulsa Biologicce, Band 
31, Nr. 1). Pp. 144. Band 6, Nr. 2 (« Tabula 
Biolugica, Bond 11, Nr. 2), Pp. 146-224. Com¬ 
plete voL, 65 gold marks. (Den Hoag : W. Junk, 
1935.) 

The data given in these parts of Tabula Biologica 
Periodica are arranged os in the previous volumes. 
The fourth part of voL 4 contains the concluding part 
of an article by Th. A. Maass on tlui biology and 
toxicology of chemical substance used in war ; it 
also contains the index to the volume. K. Boresoh 
contributes articles on the mineral content of plants, 
the Brst in vol. 4 and the second in vol. 5 (No. 1 and 2). 
The most important contribution to vol. 5 is a long 
article on allergy (or sensitiveness to proteins foreign 
to the body) by Th. A. Maass, whilst O. Reitz sum¬ 
marises our knowledge of heavy water. 

Practical Biology for Medical Students 
By C. J. Wallis. Pp. xii4-247. (London: William 
Hoinotnann (Medical Books), Ltd., 1936.) 12ff. 6d, 

net. 

This laboratory manual gives detailed proctit^il 
instructions to students of biology for first medical 
examinations and also supplies additional matter in 
order that it may satisfy the Higher School CertiBoate 
examinations in the subject. An unusual but useful 
feature in such a hook is a separate section on 
okunentary biochemistry. 

Tliose diagrams which are not borrowwl from 
other sources tend to bo rather cnide, and in places, 
if not misleading, th(m of little practical value to 
the student. 

The book should prove useful to the teacher of 
biology. Since a theoretical text-book would bo 
necessary for a student taking a course such ris is 
provided by this book, its high price is unfortunate. 

The Identity Theory 

By Blarney Stevens. Second edition, revised and 
amplified. Pp. xvi4-262. (Manchester : Shorratt 
and Hughes, 1936.) 12s. 6d. 

The object of this book is to build up a complete 
system of mathematical physics on a basis that is 
very different from that currently accepted. The 
fundamental assumptions are that inertia, time and 
space eae each complete measurements of the same 
thing, and that by expressing this identity wo get 
the laws of physios. For example, tho spaco-time 
identity leads at once to the result that tho observed 
velocity of light is indepondont of tho motion of the 
observer, the fundamental postulate of relativity. 
Other identities lead to Maxwell’s electromagnetic 
equations, Newton’s laws of motion and a theory of 
relativity. The later chapters deal with radiation 
and the quantum theory. Whatever iri^y be thought 
of th^ author’s conclusions, he shows considerable 
knowledge of physios and mathematics. 
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Holiday Sunshine in the British Isles* 


I N the ab^nco of any long-range forecasts, made 
along strictly scientific lines, as to the occur¬ 
rence of suimy periods during the year, the 
accumulated statistics of past sunshine records 
warrant a special study. They serve as a guide to 
the average (conditions for any season. Although 
few are fortunate enough to select the time for 
their holidays, all have some choicje in the matter 
of locality. Sunshine, in these days especially, 
may be regarded as the most important meteoro¬ 
logical requirement for an enjoyable holiday. 

The data are described as referring to bright 
sunshine because a certain intensity is required 
before the recorder will register. The standard 
instrument of the meteorologist for recording 
sunshine is of the Campbell-Stokes pattern, in 
which the duration of sunshine is recorded in th© 
form of a scorched or burnt line, traced on a 
graduated card by means of a spherical lens acting 
as a bunding glass. The instrument was first 
introduced by Mr. J. F. Camplxill in 1853 at the 
Office of the Board of Health in Whitehall, and 
afterwards modified by Sir George Stokes to 
receive a strip of cardboard on which to record 
the focused rays of the sun. Records from these 
instruments were first, published in 1880, and the 
numl>er of climatological stations reporting to the 
Meteorological Office has steadily increased, so 
that in 1934 it was possible tu publish averages 
of bright sunshine for 171 stations in tlie British 
Isles for periods ending 1930, usually 1901-30. 
NaturaUy, the stations are more numerous in the 
south of England and fewest in the relatively 
uninhabited mountainous regions. In many 
districts the distribution has hod to be inferred 
from records outside those areas. This renders all 
the more important the record maintained at Ben 
Nevis Observatory, at an altitude of 4,400 ft,, dur¬ 
ing the years 1891-1902 for which the mean 
values in hours were : J. 0*64 ; F. I tU ; M. 2*06 ; 
A. 2-88 ; M. 4-27 ; J. 4*14 ; J. 2-95 ; A. 2-00 ; 
S. 1-91 ; 0.1*58 ; N. 1-02 ; B. 0-55 ; Year 2-13. 
Actually tliis station is probably the least surmy 
in th© whole of western Europe?. The frequency of 
cloud is confiiined by the fact that those climbing 
to the summit are but infrequently rewarded by 
a good view. 

It is well known that the average amount of 
sunshine tends to decrease from south to north and 
from the coast inland. Before considering the dis¬ 
tribution of bright sunshine over the country 

• The Infonnatlon in this artlolti in bailed on a paper on “The 
dtatrfbutton over tb« British Isles of the average duration of bright 
Bunablue : monthly ami annual maps and statistlos'*. by l)r. J. 
Olasspoole and I>. B. Hancock, pubUaned In tlio JoufnoJ of ilw 
Socitty for AprU 1986. 


generally, and from month to month, it seems 
desirable to define the total possible duration. The 
duration of possible sunshine is referred to as th© 
interval between the ascending and descending 
transits of the centre of the sun’s disk across the 
horizon, as actually seen. The mean daily duration 
of possible sunshine is set out in Table 1 for each 
month of the year for latitudes 50°, 52°, 54°, 56°, 
68° and 60° N. Latitude 60° corresponds roughly 
with the Lizard ; 52° with Valentia, Cork, Fish¬ 
guard, Hereford, Buckingham and Felixstowe ; 
64° with Blaoksod Point, Groenore, Morocambe 
and York; 66° with Helensburgh and Ijeith ; 
68° with the south of I^ewis and Lairg ; and 60° 
with the south of the Shetland Islands. The 
statistics show that at mid-summer the possible 
duration of svmshine in the north of Sfiotland is 
about two hours greater, and at mid-wintor nearly 
two hours less than that in the south of England. 
On the other hand, there is very little difference 
with latitude for lx)tli March and Septemlxir. 


Table 1 .—Dally mean duration of pomlblo suMhine. 


Month 


Latitude (North) 


1 

60 * 

62 ’ 

64’ 

60’ 

58 ' 

60 ’ 


hr. 

hr. 

hr. 

lir. 

hr. 

hr. 

January 

8*6 

8-3 

7-0 

7 -fl 

7-2 

0-7 

February 

30*0 

0-0 

0-7 

9-6 

9-8 

0-0 

March. 

11-8 

XI -8 

11‘8 

11‘7 

11*7 

31-7 

April. 

May . 

l . S *7 

13 -K 

14 0 

14-1 

14 -a 

14-5 

16-3 

T 6-6 

16 0 

10-2 

Ifl-fl 

17-0 

June ... 

16-2 

10-6 

17-0 

17-4 

37-9 

18-6 

July . 

16-8 

16*1 

16-5 

16-9 

17-3 

17-0 

August 

34*4 

14*6 

34-8 

160 

16-3 

16-6 

September 

120 

12-6 

12-7 

12-7 

12-8 

12*0 

October 

30-7 

10« 

10-6 

10-4 

10-3 

10-1 

November 

0-0 

8-8 

H-5 

8-2 

7-9 

7-5 

DcrMumbtjr 

8-1 

7-8 

7-4 

7-0 

6-6 

6-0 

Year ... 

12-20 

12‘22 

i 12-23 

12-26 

" l 2-27 

12-80 


The most convenient procedure, in the case of 
the British Isles, is to consider each average value 
of bright sunshine as a percentage of the possible 
duration. So far as the annual values are con¬ 
cerned the largest percentages (40 per cent or 
more) occur along parts of the south and south¬ 
east coasts of England, including the neighbour¬ 
hood of Torquay, from Weymouth to Dungeness, 
most of the Isle of Wight as well as near Margate 
and Felixstowe. Stations in Jersey and Guernsey 
report 42 per cent, and as much as 41 per cent 
occurs at Bognor Regis, Eastbourne, Worthing 
and Sandown. The area with more than 35 per 
cent extends along the west coast to include parts 
of th© Isle of Man and /mglesey and the neighbour¬ 
hood of Llandudno, and along the oast coast 
almost to the Humber. Less than 30 per cent 
occurs over a large area stretching northwards 
from central Wales and the Midlands to include 
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most of Sootland, apart from coastal districts south 
of the Isle of Skye on the west and Aberdeen on 
the east. The island of Tireo gives the surprisingly 
high value of 36 per cent and Lossiemouth, on 
the Moray Firth, as much as 30 per cent. Over 
the mountainous districts of central and northern 
Scotland bright sunshine occurs on only 20-25 per 
rtent of the possible duration. Over Ireland the 
range is small, l>eing from 36 per cent in the ex¬ 
treme south-west to 28 per cent in the north-west. 
The smallest values in England, of just loss than 
25 per cent, occur in certain industrial areas of 
the Midlands. In the suburbs of London bright 
sunshine occurs on about one-third of the total 
])OB8ible time and this proportion is exj)orienoed 
in coastal districts as far north as Morecambti, 
j>arts of the Isle of Man and Spurn Head, and also 
ill certain of the flatter islands to the soutli-west 
of Scotland, such as Tirew. 

The distribution over the country for each month 
is similar to that shown on the annual map so far as 
the localities of much or little sunshine is concerned. 
The actual values increase steadily, howev^er, from 
Decernl>er until April, May or June. The minimum 
percentage occurs at most stations in Docemljer, 
although a few give similar percentages in 
December and January, such as Armagh in 
Northern Ireland, Torquay and Durham. There 
is less than 10 j)er ciont in the neighbourhood of 
the manufacturing towns near Manchester, and 
in the mountainous districts of the north-west of 
Scotland in both January and Docoinbor. On the 
other hand, percentages of 45 per cent and more 
occur in six months. Such perc^ontages occur as 
early as April along the coasts of Cornwall and 
south Devon and at isolated coastal stations in 
the south-east, and in May, June, July, August 
and September aloi\g most of the south and soutli- 
east coasts from Torquay to Lowestoft. PorcH)nt- 
ages of 46 or more also occur in April and May in 
Tireo. They cover the largest part of the British 
Isles in May. In June these values also ocoiu* in 
the neighbourhood of the Severn Estuary. In 
May the average amounts of bright sunshine reach 
half the possible duration, when they ore confined 
to a few coastal stations in the extreme south-east 
of England from Eastbourne to Felixstowe. 

The sunniest month of the year is either April, 
May or June over practically the whole of the 
British Isles. April is the sunniest month in the 
Outer Hebrides, in the neighbourhood of Loch Ness, 
neaiT Aberdeen, and the extreme south of Cornwall. 
May is the sunniest month from Mull to northern 
Aberdeenshire, in the south-west of Scotland, in 
the south-west of Ireland, near Aberystwyth and 
over most of the south-eastern half of England. 
June is the sunniest month over central and south¬ 
eastern Scotland, the south-east of Ireland, and 


most of the north-western half of England and 
Wales, July nowhere gives the largest percentage 
values for the year (although in the neighbour¬ 
hood of London July ranks as the sunniest month 
in actual hours). August is the sunniest month 
only at Ijowest-oft and in Jersey and Guornsoy, 
but it ranks with May at Greenwich. Most stations 
show a fairly simple increase in the percentage 
values from December to the early summer months, 
but there is a subsidiary maximum in August in 
parts of the south-east of England and the Mid- 
hvnds, and a subsidiary maximum in September 
over most of Scotland, the north-west of England 
and Ireland. At Newquay there is little difference 
in the percentage sunshine for April, Mxxy and 
June, and at Torquay between May, June and July. 


Tabl(j 2.—Avorago Ot^iioral Sun»hino, 1901-30, 
ao porrj'ntrtijMf ot poMlbh’). 


1 ’ 

England 
and 
Woles 
Per cent 

Scotland 

Per cent 

Ireland 

per cent 

PrltJflh 
lales 
Per cent 

January 

18*8 

14*0 

18*2 

17-3 

February . 

24-0 

28-n 

23-6 

28-8 

Mareh 

30‘3 

28-5 

80*9 

30'1 

April . 

85 0 

34-8 

37-7 

35-6 

May . 

40 0 

34 4 

.36 -2 

37-0 

Juno . 

40-2 

38-9 

36-2 

37*2 

July . 

30 *9 

28 8 

31*6 

33 >3 

AuKiut . 

37-0 

27‘7 

31 -3 

381 

acpt(^mbflr 

37 4 

29*4 

32-2 

38 S 

Oet<)hoT 

.30*4 

26’8 

27-6 

28-5 

November . 

23-7 

20-1 

2,8 8 

22-9 

December . 

itt'7 ! 

13*0 

17 >0 

16-8 

Spring (March -May) .. 

35 1 

.32 a 

34 0 

34-4 

Summer (Juuo-Aag.)... 


30-0 

32*7 

84-6 

Autumn (Snpt.-Nov.) 

80 B 

26 1 

27‘9 

28-4 

1 Winter 0>oc.-Feb.) ... 

19-7 

17 *0 

19*6 

19-0 

1 Year . 

30-8 

26-2 

28-8 

29*2 


The average general values for the months 
and the seasons are given in Table 2 for England 
and Wales, Scotland, Ireland and the British Isles 
as a whole. The table emphasises the large values 
for the bright sunshine in both Scotland and Ire¬ 
land in April and the appreciably greater sunshine 
of May than of either July or August over England 
and Wales. 

So far as the total amounts of bright sunshine 
are con<^rned, there are therefore obvious ad- 
vantagas in early holidays. Along the east and 
south coasts, from Scarborough to the Isle of 
Wight, May has advantages, while along the west 
and south-west coasts of England June is to be 
preferred. For holidays in April the records 
suggest the neighbourhood of Penzance and the 
Sciliy Isles, and in August the Channel Isles. In the 
English Lake District the choice would fall to May, 
June or September, before July or August. For a 
visit to the islands of the south-west of Scotland 
there are advantages in selecting April or May. 

On the average, the sunniest mouthy of the year 
occurs six mouths after the least sunny month 
over a brood strip across central districts of Great 
Britain. Both to the north-west and south-east 
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the sunniest month occurs earlier. There is a 
marked tendency therefore in many localities for 
the summer to come upon us relatively quickly 
and for winter to be longer delayed. 

It must be admitted that sunshme ia only one 
meteorological factor to bo considered in the 
selection of the l)Ost time and locality for holidays. 
Attention must also be paid to the frequency of 
rainfall, air temperature and sea temperatur<i. For 
this reason the procedure adopted hi the Hand- 


May 23, 1936 

book of the British Health Biesorte Association is 
a particularly happy one, for it gives the meteoro¬ 
logical statistics of each health resort, together 
with comments on the climate from a medical 
aspect. It is a comforting fact, however, that in 
all parts of the British Isles the average annual 
duration of sunshine exceeds that of recordable 
rainfall, and that in the south-east of England the 
duration of sunshine is as much as seven times 
greater than that of recordable rain. 


Percy Sladen Expedition to Lake Huleh 

By Roger Washboum and R* F. Jones 


Percy Sladon Expedition to Lake Huleh, 
* Palestine, consisting of the present writers, 
has now returned. Biological investigations have 
been carried out during the greater part of the 
period August-Decomber 1935. While much 
work remains to be done in the sorting and 
identification of the material, it is nevertheless 
felt that a preliminary account of the work may 
be of interest. 

As stated in Natxjbe of October 5, 1935, p. 538, 
the region called the Huleh comprises two parts, 
which differ considerably (Fig. 1). The lake is at 
the southern end of the broad Huleh valley, and 
is sejiarated from Tiberias by a low range of hills. 
It is bounded on the northern side by the swamp, 
which is for the most part an impenetrable tangle 
of papyrus, but which also contains channels of 
running water, and jhjoIs which may be up to an 
acre or ho in extent. The lake covers approximately 
5 square miles, and is of a general depth of 4^6 ft., 
with occasional deeper holes. 

The lake shore is of gravel, where winter-running 
wadis have brought down much material from the 
siUTounding hills, and where the direction of wave 
action keeps the stones clear from mud. In quiet 
places, under the shelter of the gravel spits, the 
shore is of mud, which in places becomes colonised 
by Fhragmites, The bottom of the lake is every¬ 
where of a light greyish mud. This mud is colonist 
by a great mass of aquatic plants, the stems of 
which may reach the surface of the water. The 
chief types present are species of Myriophyllnm, 
Potamogeion, and Nuphar. They occur in large 
consociations, some of which are practically pure 
communities of a single species. 

The water of the lake is fresh to the taste 
(accurate analyses of the chemical composition are 
being made), and the temperature is usually high. 
Fluctuations in temperature must be considerable ; 
on one occasion the thermometer was observed to 
rise from 29° to 314° C- in approximately 2^ hours. 


The water ia alkaline ; the pH being approximately 
7-8^*0 during the daytime. The ^oxygen content 
was found to be high, and the carbon dioxide 
content comparatively low. 



The phytoplankton was exceedingly dense, and 
was probably responsible largely for the conataiit 
oolour of the lake water. The animal plankton on 
the other hand was meagre, and by no 
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oarresponded with Barrois^a^ estimation that it 
W 98 “an abtindant plankton’*. Quantitative hauls 
weire not attempted owing to the difficulty of 
hauling in such a small depth of water, and where 
there is so much rooted plwt growth. Systematic 
hauls were made every month, and are t^ing con¬ 
tinued throughout the year, through the kindness 
of the Jewish Colony at Yesud Hamalla. 

The fauna consists of free-swimming, mud-living 
lithophiloufl and phytophUous types. Our col¬ 
lections of fish have yet to be investigated, but 
it does not appear that the fish fauna differs 
markedly from that of Lake Tiberias. Cichlid 
fishes are very common, and provide most of the 
fish for the small fishing community ; cyprinids 
also occur, as does the siluroid ClartoA, It seems, 
however, that tiie actual number 
of different species is not so high 
as in Lake Tiberias. In the mud¬ 
living community, the striking 
feature was the amazing abund¬ 
ance of the gastropod Melanopsis ; 
one haul of the Petc^rsen grab 
bringing up a hundred or more 
individuals. 

Considering that a mother-of- 
pearl industry used to be carried 
on, and that HomeU* dosoribes 
the unionid lamellibranchs as very 
common, the numbers actually 
found wore low. Corbmda, a 
common mollusc in Tiberias, is 
not common in Huleh. Other 
common animals living in the mud 
of the lake bottom were many 
small oligochsBtee and chironomid 
lorv®. The stone-living fauna comprises one species 
of polyzoan, probably Fredricella, ephemerid 
nymphs of the genus Cmnis, a species of leech. 
MdawpaiB and Melania ore also very numerous. 

Along the northern end of the lake there is a 
broad mud bank which runs also some way down 
the western side. This is colonised by a very 
dense zone of Nyjphar, mixed with CertUophylluni. 
To the west this is succeeded on the landward side 
by Phragmites^ to the north it may be succeeded 
by Papyrus or PhragmiUe. 

In this region, the fauna differs markedly from that 
of the lake; typical lake forms are replaced by others 
which occur in the swamp. The lake gastropods 
occur innumbers in the Nwphar zone, where together 
with various insect larvfie they are the commonest 
animals, The Nuphar zone itself supports a fauna : 
a coleopteron, several diptera and a lepidopteron. 
In the PArogmites the Melania and MelariopHs cease 
to occur, and one finds various specif of smaller 
gastropods,sucbasalsoooourintheswampB. Cemisia 
absent, and whole character changes completely. 


The swamp proper sharply limits the northward 
extension of the lake. It is approximately three 
miles broad, and extends northward for anotiier 
five miles before ending more or less abruptly in 
reclaimed land, the latter being tilled and used 
for millet growing. 

The most common consociation of the swamp is 
dominated,by Cyperas papyrus. This community 
(50vers many square miles, and may be found 
under conditions varying from complete sub¬ 
mergence of the rhizomes in water, to cases in 
which these organa are growing more or less 
superficially in damp peat. In the submerged 
state, the thick rhizomes are usually so inter¬ 
mingled as to form a more or less floating raft, 
usuaily firm enough to luvir the weight of a man, 


but often not rigid enough to prevent the whole 
mass sinking for several yards around as one walks 
on it. The rhizomes lie from a half to one foot below 
the surface of the water, with the roots growing ver¬ 
tically downwards to the floor of the swamp through 
a mass of old and decaying papyrus debris. It is 
difficult to trace these roots in dense papyrus ; but 
in the channels whi(jh are kept clear by the Arabs, 
rhizomes attempting to grow across may be found 
bearing roots up to four feet in length. 

The mass of dead papyrus is continually in¬ 
creasing ; but the decomposition is slow, and this, 
together with the tremendous additional weight 
of the living papyrus, gradually consolidates the 
mass into a loose peat which in time raises the 
level of the floor of the swamp. There are thus 
formed large areas of papyrus growing on the 
surface of the damp peat, with the water-level 
some three or more feet below. This condition 
obtainlrduring the dry season (June^Novembor), but 
the heavy rains in January and February cause a 
rise in the water-level, so that the pap 3 mi 8 is onc<5 



no. 2. Lake Huleli from western »hor<^ Phou>graph by B.. Wiuhboum. 
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moro in tho submerged condition. The papyrus can 
grow to a height of fifteen feet, and in spite of the 
fact that, where it is most dense, it intercepts mxich 
of the direct light, enough light passes through to 
allow the development of a sub-flora. The taller 
plants, such as Lyihrum mlicaria and Lycoims 
may reach mu(;h of the direct light; but 
in the lower vegetation stratum there is little else be¬ 
side a species of fern which grows in great profusion. 

The open water system of the swamp is made 
up of the running water of the channels, the pools 
and the River Jordan. Fringing the channels 
there may bo Cfratophyllum with Utricularia and 
algfe floating among its crowded upper branches. 
Oontinual disturbaTK^e of the water and the bottom 
by Arabs prevents to a great extent the growth of 


the small plants of Chratophyllum. in these channels ; 
but once they have fallen into disuse a dense mass 
of Ceralophylhim soon grows up and blocks them. 

The pools may he bordered either by Phrdgmites 
or by papyrus ; they are often cjovcrod with 
I^uphar and Cerafojihyllum ; while in many pools 
Nymphma is common. It. is interesting that 
Nyynphma is confined to the swam]) and that it 
was never found in the lake. 

Along t;be stretch of tlie Jordan which passes 
through the swamp the banks are slightly raised 
and are generally covered with papyrus. Along the 
edge of this papyrus in very deep water there may 
be a fringing zone of Polygonum spj).; Oladiwn 
mariams is often to be found near the river bank. 
On the bank there may be various grasses ; 
CypeniJi spp. (differing from papyrus), and Typha 
spp. Towards the swamp these are usually 
succeeded by Phragmites or papyrus. 

The composition of the water of the swamp 
differs markedly from that of the lake. The oxygen 
content, as might l)e expected, was very low (1-2 ox. 
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per litre). The pH was always neutral or slightly 
alkaline (about pH 7*0) and with an alkali reserve 
of 0*004 Ny gives a high carbon dioxide content. 
The temperatures were all comparatively low, and 
did not fluctuate very greatly. This suggests that 
the water may be derived from springs in the 
swamp itself, h^irthermore, cm analysis, the water 
samples from various portions of wot swamp were 
found to show roughly the same characteristics as 
that of the channels. It may be that the presence 
of water in certain parts of the swamp in summer 
is due to the proximity of channels or springs. 

The fauna of the channels may depend in great 
measure upon the growth of a fringing zone of 
(Mratophyllurn. The fauna was meagre ; a few 
Entomostraca, Homiptera and (jyprinodont fishes 
occurring, with Anopheles larvae in 
the quiotor bays. In the wetter 
l)art8 of tlie swamp gastropod 
molluscs were numerous, a numlK^r 
of different species l)eing present, 
including one species very similar 
to Ancylus, A prawn, the crab 
Potamos and the turtle Ohmmya 
were common. 

It is not within the soojk) of this 
article to describe the fauna of the 
flrier part of the swamp, for it 
takes on a much more terrestrial 
facies : spiders, Lepidoptera, Or- 
thoptera, etc., making their way 
ill from the surrounding country. 
Mention may, however, be made 
of thenumerous earthworms, which 
must have a very considerable 
modifying influenceonthepeatsoil, 

It is believed that the comparatively poor fauna 
of the swamp is due to the great fluctuations in 
the water-level and to the high carbon dioxide 
content and low oxygen c^ontent of the water. All 
tJiese factors have been shown to be physiologically 
of great importan(^e to the majority of animals. 

The scope of the exp<idition was limited by the 
number of the personnel; and certain groups were 
perforce omitted from the ooUeotions. The objects 
of the work were to investigate the flora and 
fauna for fornjs of Ethiopian origin, to study in 
particular the plant ecology of a papyrus swamp, 
and to describe the distribution of such animals 
as were found. Wo hope that the material collected 
may throw fresh light on the problem of the 
origin of the Jordan Valley fauna. 

Our thanks are due to the Hebrew University 
of Jerusalem for the valuable help they gave us, in 
particular to Dr. G. Mer, of the Malaria Research 
Station, Rosh Pinna. 

» ' K **^^'*d® quelauM law en Syria"** 

lietK mol. flu Nord JPranee, vol. 6. 

• J, HornftU. "‘Report ofi tbe Fahoriw 



Fig. 3, A clearing In the papyrus swamp* l.ak(‘ lluJi;!). Fhotogrnph by R. Waehboum. 
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Mellon Institute of Industrial Research 


D r. E. R. WEIDLEIN, the director of the 
Mellon Institute for InduBtrml Research, 
Pittsburgh, has published his twenty-third Report 
to the trustees. The Institute, established in 1913, 
was the material outcome of Prof. Robert Kennccly 
Duncan’s system of industrial fellowships started 
the University of Pittsburgh two years before. 
Since 1011, there have been 1,085 industrial 
fellowships on 268 technological subjects, and more 
than 500 now or improved processes and products 
have resulted, recorded in nearly 2,000 contribu¬ 
tions to soiontifio literature. The Report claims 
with truth that the 363 follows and 414 assistants 
who, having completed their fellowships, have 
entered the fields of manufacture, commerce and 
education constitute a most valuable gift. To 
celebrate the silver jubilee, a now building is under 
construction. 

In the year ended March 1, 1936, the total sum 
of 632,546 dollars was received by the Institute 
from companies and associations for the creation 
of fellowships to defray the cost of scientific 
investigations ; and the total contribution during 
the full period of twenty-five years is 10,662,091 
dollars. 

The Report for 1935-36 under review records the 
production in the laboratories during the year of 
an opal glass, two marble products, a group of 
refractories, several series of organic compounds, 
a synthetic resin, a specialty paper, an alloy steel 
for safety-razor blades, and several waterproofing 
agents for open fabrics. Physical methods for 
determining the character and amount of eus- 
I>onded solids in the air are progressing, the 
spectrograph and X-rays having been used to 
study specimens of lungs. The Department 

of Research in Pure Chemistry, in co-operation 
with local hospitals, has investigated cinchona 
alkaloids, especially in relation to pneumonia. 
Some of these products cause serious visual trouble. 
Hydroxyothylapocupreine has given encouraging 
results. Patents have been obtained for some 
of these products ensure proper production 
and distribution”, There is hoj)e as the result 
of another research of producing onti-pneumococcic 
and anti-atreptoooccio sera. 

During the calendar year 1936, 10 bulletins, 
22 research reports and 58 other papers were issued 
from the Institute ; 34 U.S. patents and 78 foreign 
patents were obtained. The reoord for the twenty- 
five years is 18 books, 132 bulletins, 726 research 
reports, i,081 articles, and 617 U.S. patents. 
These statistics afford eloquent and inoontrovertiible 


evidence of the success of the scheme of industrial 
fellowships and reflect great credit on its organisers. 

The present writer having had the privilege of 
attending the birth of the Mellon Institute derives 
special pleasure in expressing the congratulations 
of Natubh on the completion of twenty-five years 
working of the industrial fellowship system in the 
University of Pittsburgh. The idea came to life 
so long ago as 1906, when Duncan was attending 
the International Congress of Applied Chemistry 
in Rome; a year later, he established the first 
industrial fellowship in the University of Kansas, 
and in May 1907 published particulars of the 
scheme in the North American Review. The work, 
as already stated, commenced in Pittsburgh in 
1911, and two years afterwards the brothers 
Andrew Richard and Richard Beatty Mellon, by 
a gift of half a million dollars, placed it on a 
permanent basis. 

I first heard of the scheme when visiting the 
Canadian universities in 1910, as a preliminary 
to the first Congress of the Universities of the 
Empire, held in London in 1912. Discussing 
with Prof. H. R. I^ang of the University of 
Toronto the urgent need for establishing liaison 
between the universities and industry if Great 
Britain were to survive the coming war, whether 
economic or martial, I was informed of Duncan’s 
scheme and that Duncan, himself a patriotic 
Canadian, had offered to establish his scheme in 
that University. He met with refusal, and 
Pittsburgh secured what Toronto could not 
accept. In 1913, as Mitchell Student of the Uni¬ 
versity of London, I investigate^i the work under 
Duncan’s tutelages both in the University of 
Kansas and the University of Pittsbiurgh ; ami 
published the results in a Board of Education 
Pamphlet (No. 30 ; August 1915), and in an 
article in the Quarterly Review (October 1915). 
Nature and other scientific and lay journals gave 
publicity to the scheme ; but, possibly owing to 
preoccupations of the Great War, not much 
interest was displayed by universities or industries. 

In 1916, the Government, recognising the 
urgency of the problem, published a ’‘Scluiine for 
the Organization and Development of Scientific 
and Industrial Research” which opened with the 
encouraging statement: “There is a strong con¬ 
sensus of opinion among persons engaged both in 
soience and in industry that a special need exists 
at the present time for new machinery and 
for additional Btate assistanoe in order to pro¬ 
mote and organise scientiflo research with a 
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view especially to its application to trade and 
industry”. 

It was declared in the scheme that ”a great 
part of all research will necessarily be done in 
Universities and CJoUeges”. In the first report of 
the Committee of the Privy Council (for 1915-16), 
signed by the chairman, Sir William McCormick, 
there was a full and admirable disoUBsion of 
the problem referred to the Committee, which 
examined with restrained enthusiasm the j)ossi- 
bility of establishing special research institutes 
in universities. The time, in any event, would 
have been impropitious for the adoption of the 
policy of promoting industrial research in uni¬ 
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versities and colleges. Since the Great War, 
however, conditions have changed. There has been 
a prodigious increase in the number of universitj^ 
graduates capable of undertaking soientiflo and 
industrial research; a great development of 
industries based on science, assisted, without 
question, by the limitation of Grorman and other 
foreign competition; and a quickened sense that 
science in alliance with industry must help to 
solve the problem of unemployment. These 
conditions are favourable for an experiment on 
the basis admirably demonstrated by the Mellon 
Institute of Industrial Bosearch. 

T. TjCi. Humbkrstone. 
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Obituary 


Prof. Karl Pearson, F.R,S. 

ITH Prof. Karl Pearson, who died suddenly on 
April 27, has passed one of the great figures 
of the last half-century in science. He was bom in 
1857, son of Willicun Poarson, K.C., of sturdy York¬ 
shire stock. Educated first at University College 
School, he entered Kluges College, Cambridge, as a 
scholar in 1875, emd took his B.A. (Mathematical 
Tripos, 3rd Wrangler) in 1879; ho was elected a 
fellow of the college in the following year, and 
remained a fellow until 1886. In 1882 he was called 
to the Bar in the Inner Tomple, and originally 
intended to moke the law his profession. But Sir 
Alexander Kexmedy persuaded him to give up law 
and, to use his own expression, “finally landed me in 
Clifford’s chair of Applied Mathematics at University 
College”—the Goldsmld professorship of applied 
mathematics and mechanics in the University of 
London. This was in 1884. He was the spirittial, not 
the direct, suewssor to Clifford, who had died in 
1879; the jK)st had in the meantime been held by 
Prof. Henrioi. 

In this chair Pearson lectured not only in the varied 
subjects required by candidates for University of 
London degrees in arts and science, but also gave 
lectures to engineering students, with accompanying 
classes in the drawing office, on graphic methotJs 
applieil to mechanics, the determination of stresses 
in structures and so forth. There was, I believe, no 
similar course held in any British engineering school 
at that time, except possibly by Prof. Henrioi at the 
then Central I'ecluiical College. During those early 
years, Pearson completed and edited, at the request of 
the s 3 nidics of the Cambridge University Press, Tod- 
hunter’s “History of the Theory of Elasticity” (1886- 
93), the request having apparently been made to 
him, as he stated in some recent recollections (Mof/i. 
Gazette, Fob. 1936), owing to Todhunter having 
incorporated in his MSS. a portion of one of Pearson’s 
papers for a Smith Prize. 


Pearson had been keenly interested by the work 
of Francis Ualton and his statistical ideas, and felt 
that here was a new field for mathematical troatment 
and advance. Measurements on crabs made by his 
colleague Prof. Weldon presented an initial problem, 
and his first statistical paper was communicated to 
the Royal Society in October 1893 under the title 
“Contributions to the Mathematical Theory of 
Evolution”, words used afterwards in the altered 
form “Mathematical Contributions to the Theory of 
Evolution” as a general title to many other memoirs. 
This paper dealt with the problem of dissecting a 
frequency distribution which could be assumed to be 
compounded of two normal frequency curves, and is 
important not only for its special subject but also for 
the introduction of the method of moments. This 
was followed iii December 1894 by the second 
memoir, “Skew Variation in Homogeneous Material”, 
developing his now well-known system of frequency 
curves, and by the third in September 1895 on 
“Regression, Heredity Md Panmixia”, developing 
the theory of correlation with special reference to 
heredity. 

The memoir by Pearson and Mias Alice Lee (June 
1897) “On the Distribution of Frequency of Baro¬ 
metric Height, etc.” forms an interlude on a practical 
application ; but with the fourth of the “Evolution” 
series (October 1897) “On the Probable Errors of 
Frequency Constanta”, written in conjunction with 
L. N. G. Filon, then his demonstrator but afterwards 
his successor in the chair, the first stage in the 
development of the Pearsonian corpue of statistical 
theory may be said to have been completed— 
frequency distributions, correlation, probable errors 
had all been given a first conaideratiott. Truly 
astounding is the mass of work that followed, the 
more so when one remembers that it was not until 
1911, when the EugenioB Record Office and its staff 
under Prof, PoarsonV supervision had been already 
for some years in existence, that the will of Fraiuris 
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Gaiton made poasible the ondowmeQt of the Galton 
profbseorahip of eugenics, of which he inevitably 
became the first holder and with which his name is 
now ohiefiy associated ; not until then was ho able 
to drop the immense burden of lecturing neoeeditatad 
by the duties of the Goldsmid oliair. The first 
number of Biometrika was issued in October 1901, 
and it has now oornpioted a nominal twenty-seven 
but actually twenty-eight volumes ; a mere glance 
through the tables of contents will show how largely 
Pearson's own contributions bvilk therein. But 
memoirs wore still contributed to the PkiL Tramt.t the 
Phil. Mag .—contributions to that magazine including 
the notable and much discussed paper on testing good¬ 
ness of fit—^and elsowhore ; and there was a whole 
host of Eugenics Laboratory Publications, as welt as 
Drapers Company Koaoarch Momolrs ; the Biometric 
Series, ‘'Studies in National Deterioration", "Tracts 
for Compijters", and "Questions of the Day and of 
the Fray". ‘K.P.* was a bom fighter, and the vigour 
of his onslaught not unnaturally led to retaliation in 
kind and consequent heat; but any bitterness 
generated and not already dissipated by the passing 
years will not stirvive his death. 

The "Tecluiical Series" of laboratory publications 
also ought not to go without mention : the memoirs 
on stresses in hooks, on masonry dams, on metal 
archos and other subjects, witness to Pearson’s con¬ 
tinued interest in elasticity notwithstanding the new 
line of work. Of his scientific works in volume form, 
the "Grammar of Science" (1883 and later editions) 
exhibits admirably the originality and logic of his 
thought and the clarity of his exposition. "Tho 
Chances of Death and othor Studies in Evolution" 
(1887) is an amazingly varied collection of essays on 
subjects as diverse as death, roulette, sociology and 
folk-lore. Finally, there is tho monumental "Life of 
Francis Galton", tho finest tribute that could have 
been paid by tho first holder of tho chair to tho 
founder whom ho so honoured and loved. Though it 
scarcely falls within tho category of his scientific 
writings, no one who wishes to know the man can 
neglect "Tho Ethic of Freethought" (1887, 1901), a 
collection of essays on history, philosophy and 
sociology. 

Little mort> than two years ago Pearson described 
himself as "an adventurous roamer”, and the phrase 
fits the man whoso subjects ranged from Maimonides 
and tho Veronica portraits of Christ to elasticity and 
statistics, and who could say : "In Cambridge I 
studied Mathematics under Routh, Stokes, Cayley 
and (’lork Maxwell—but wrote jjapers on Spinoza. 
In Heidelberg 1 studied Physics imder Qtiinoke, but 
also Metaphysics under Kuno Fischer. In Berlin I 
studied Roman Law under Bruns and Mommsen, 
but attended tho lootures of Du Bois Reymond on 
Darwiniam. Back at Cambridge I worked in the 
engineering shops but drew up the sohe<fule in Mittel- 
and Althoohdeutsoh for the Mediioval Languages 
Tripos.” The earliest contributions to the columns 
of NATtTB® that I have traced-—and he was a not 
infrequent contributor in older days—ate a letter 
(Fobniary 9, 1882) on the similarity of descriptive 
adjective applied to colours and sounds, and a second 


(July 24, 1884) on appor^itly intelligent behaviour 
by a jay ! The variety of liia work is as striking ae 
its mass. Only a scion of such vigorous stock could 
have produced it, or could have continued producing 
to the end of so long a life. 

No old pupil of his will ever forgot the lucidity and 
originality of Pearson's lectures ; as another of them" 
has written in The Times, he was no text-book 
toacjher. In point of foot, neither for the matter of 
his lectures to ongincors nor for his lectures on 
statistics, in the early days at least, were there any 
text-lK^oks. His early students in statistics—and I 
have no reason to suppose that matters altered after¬ 
wards—often had the privilege of listening to the 
first tentative steps in work wlxich afterwards took 
shape in memoirs. It is sometimes said to the dis¬ 
advantage of a non-resident university that there is 
little intercourse between teacher and taught, and 
little infiuence of the teacher beyond the classroom 
walls. Any such statement would be quite imtrue 
of ’K.P.* ; intercourse there was, the influence of his 
arresting and dominating personality went far beyond 
the classroom, and his tireless enthusiasin was 
infectious. Many of the makers and users of statistical 
methods all over the world to-day have been his 
pupOs i more have learnt from his published work, 
and others again, as the years passed, have been 
pupils of his pupils. 

Prof, Pearson was elected to the fellowship of the 
Royal Society in 1896, and awarded the Darwin 
Medal in 1898, In 1903 he was elected on honorary 
fellow of Kmg's College, Cambridge. He was an 
honorary LL.D, of St. Andrews, an honorary D.So. 
of Loudon, and an honorary mernl>or of tho Anthropo*^ 
logical Societies of Paris, U.S.S.R. and Washington. 
In tho Gallon cliair, which he resigned in 1933, he 
was succeeded by Dr. R. A, Fisher, hut his son Dr. 
E. S, Pearson was appointed to a new professorship 
of statistics. G. Udny Yule. 


The death of Prof. T. Teroda on December 31, 
1936, has deprived Japanese soionce of one of its 
most active and useful students. Born of a noble 
family in Tokyo on November 28, 1878, he studied 
exporixnetital physics in the Imperial University of 
tliat city. In 1909, he received tho degree of doctor 
of science, and in tho following year left for a course 
of two years’ training in cosmical physios in Europe 
and America. In 1915, ho was appointed professor 
of physios in the Imperial University, He was one 
of tho principal founders of tho Earthquake Research 
Institute. Though, for more than twenty years, he 
suffered from serious illness, Terada’s scientific 
momoirfl are very numerous and cover a wide range 
of subjects, including seismology, oceanography, 
meteorology, terrestrial magnetism, etc. They are 
now being collected by a committee of friends and 
former pupils, and, when published, will fill about 
twenty volumes. Of scarcely loss value, however, 
was the advice tlmt he gave to his .friends and 
students, who bear cordial witness to this assistance 
in many a memoir published in tho BuUeUn of the 
Earthquake Research Institute. 
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News and Views 


Sunspots and Wireless Fade-Outs 

ATrKNTiONT may lx? directtxl fo a eoiiicidcMico 
betwwn a fatla-oiit rt'ptiriod by tlu^ J3.B.C. as luwing 
taken plaee betAvtV'ii aii<i U/P. on 

April S, 3930, and a large sunK|»ot, just visible to the 
naked t'yt*, which was obK(‘rv<Mi erossing the central 
meridian of the mm at about that time. It should, of 
course, hi^ undersbiod that tliere is not a one-to-one 
corre«j)ondonce between fad('-oiils ami Hunsjx>ts, any 
more than there is b(;twix*n hxrge terrestrial ttiagneiie 
storms and lai-ge sunspots. An extre!nel>‘ useful 
report entitled “Quatri^mc* Rapport do la Conimis- 
sioii pour rliltudo dos Relations Kntro Ics Ph^nom^nos 
Solairos et Terrostros'’ hfvs r<H?entl\^ bet^n isHucsl by the 
Consoil International <h‘K Unions S(!i<jntifi(jueK, wliiidi 
gives a number of short articles dealing with relations 
betw^H'n various pairs of solar xind terrestrial pho- 
nornena. The subjeid. is mi oxtremely tangled one, as 
},X)th magnetic storms and wireless phonointjiia sliow 
some correlation with the solar rotation period, 
without showing a strict one-to-one correspondenco 
with any recognisabh.' wilar feature. It will bo 
reinomborod that Greavt'S and Nf'wt-on found ti 
stronger correlation bc^twfM^n the strongest storms 
and sjKits than they found between rnotlerati^ magnetic 
storms and nuKlei’iiti.' spots. Tim magnetic activity 
shows, as is well known, in addition to the 11-year 
sunspot period, a well-marked twenty-seven day 
rocurrcjuoe (tho |>eriod being tlxat oi the solar rotation) 
as do, of course, the sfiot numlxu’s, but a jxu’iod of 
intense magnetic aetivity is not necessarily one of 
marktxl spot ludivity. 

A CONNEXION between radio fade-outs and erup¬ 
tions of brigld. hydi’ogen lias been looked f<jr recently. 
For example, a I'ade-out in the UaiUxl States on 
August 30, 1935, coineulod with tlie central passage 
of a bright hydrogen eru})tion^ both being rojwatetl 
on Otituber 24, but as R. S. HicbjuTlsou remarks, it 
must be emphasisod that Mt. Wilson Observatory lias 
pliotographs of much larger and more brilliant out¬ 
bursts with no appar(!nt terrestrial (dTects. A recent 
coincidence of this nature was described at the 
February nu^oting of the British Astronomical 
Asso<!iation, but Mr. Greaves emphasised the necessity 
of aceurnulatiug data rather than attempting to 
tistablish a cori'clation on a few such coincidonces. 
Tho disturbances in the magnetic elenxmts and the 
fade-outs arc alike attributed to changes in tho 
ionosphere, and it is now supposed, following the 
results of the 1932 eclipse, that the earth’s upper 
atinospliere is ionises 1 by ultra-violet radiation from 
the sun ; indetxl, in onler to account for oertain 
features of the ionosphere, Prof, M. N. 8aha, at 
a recent meeting of the Royal Astronomical 
Society, offered the suggestion that the lines in 
the extreme ultra-violet solar sjioctrum (of wave¬ 
length about 1000 A.) are emission lines and not 


absorption lines. If the ionosphere is only aifoct/tHl 
by very short wave-lengths, the correlation lies 
betwix'^n torrostrial phenomena and extreme ultra- 
\'io]et solar activity, t>je latter being unfortunately 
unobservable, as tht' ozone layers I'ut off this region 
of the solar s[iectruni lrtifoi*(» it nwilit^s the surface of 
the earth. As to the detail of Saha’s suggestions, 
whether the far ultra-violet hues are omission linos 
or not (it is hoped to test, this matter by observations 
made in balloons at a lieight of 30 km.) the facts so 
far as they an^ known, particularly tho 27-day 
rtHnirrenciO of fad(ii-outs xuid magnetic activity, 
suggest very strongly a connexion between tori'estrial 
activity and far ultra-violet activity, the corre¬ 
lations between terrestrial activity and other solar 
phononiena Ijoiiig of a secondary clinractor. 

England to South Africa Flights 

Mrs. Moj.ijsox cornpleUxl her flight from Capt^ 
l\)wm to London by the East Coast route (see NATtrRB, 
May 16, p. H21) on May 15, wdien she landed at Croy¬ 
don at 1.36 p.m. ; her time for the flight was 4 clays 
16 hours 17 minutes, whicli is more than a day and 
a half better than the )xreviouH record. Tlie time for 
Hying from England to southernmost Africa and 
Vmck has thus been reduced to cloven days, threes 
of which were given t(^ rest in Cape T'own. This 
flight, in a PiTcivaJ ‘GuJT fwu'oplane with a De 
Bavilland ‘Gipsy Six' engine, inspires an interesting 
examiiiation of the technical development of air 
trav'el since the fij‘st flight betw(x^n Lond<>n and South 
Africa W'as a<;oompliHhed. The pionee^r flight wits 
made by Wing-Commander H. A. Van Hynev(ddt in 
a Vickers ^^imy, two Rolls Koyce engines of total 
750 horstj-power, taking 45 days, early in 1920. The 
inctrease of speed that primarily lias made this 
possible t5omeK from progress in aorodyiiomio design 
in reducing resistance that absorbs liorso-power in 
overcoming it, arxi improvoments in engine design, 
both in eflicioncy giving low fuel consumption and 
reduction of weight- per horse-power. Thus, it has 
been possible to incrfHisfr the air endurance of the 
average aeroplane, giving longer flight stages betwnm 
stops for refuelling. 

iMraovEMENTS in instruments, radio direction 
finding equipment and such aids to navigation have 
holjHsd in keeping the pilot to tho sliortest distance 
between the landing placres, thus avoiding time 
wasted through losing the way, particularly after 
dark. In this case the development of ground organisa¬ 
tion lias played lui ©tjually important part. Facilities 
for refuelling, general servicing of the machine and 
such attentions, now normally available all along the 
route, have further heljiod to avoid delays. This does 
not, of course, detract from the magnifleent feat of 
endurance, both physical and mental, of Mrs. Mol- 
lison. The actual time record for this route was made 
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by Squadron Leader Gay ford and Flight-Liout. 
NioholettB in a Fairt^y monoplane, with a Napier 
on^pne, in February 1933. flight liriwhed at 

Walvis Bay, only ju«t whorf. of Gape 1’owii, talcing 2 
days 9 hours 25 mmutes. This rriaohine w»i« s|:>eeial!y 
built oud ecjuipiKjd for oxj>erimental long-dirttan<i<^ 
rum-stop flights, and was not entirely a })ri'M’.tif5able 
j>rf>f>ositiou for average everyday flying. 

Science in a Changing World 

Tbk Friilay evening dinoourse at tl»e Hoyal fnsti* 
tution on May 22 was deJiverfyl by Sir HiehanI 
Gregory, edit<ir of this journal, who took as his 
Hubjocit "‘Science in a Changing World". Every wtw^k 
the correspondoruic <u>luinns of Natuhk include 
announ(;<mients of now exjM^riinentH and observatiouH 
can'it^l out by the. autluirs in various jairts of the 
world. 8inec its foundation by Sir Norman Lockyor 
in 1S09, this journal has been the nHiognistxl riUHiiuin 
for recording such advances in natural knowl»Mlge and 
for the discussion of scientific (piestions raised by 
them. Each volume of the huiulred and thirty-aix 
which liave been publishwl contains noteworthy 
eornmuiiiftationH of this kiiuJ, and a few of thorn wore 
mentioruid in the diH<jourK<}. A new era in the history 
of pliysical scitaice began just forty years ago. 
Within a few months, the discoveries were announced 
of iirgon, helium, X-rays and radioactivity. It was 
in tile columns of Natitrk that Lord Rayleigli first 
<lii’ected attention to the diffortmcos of density 
between nitrogen obtained from the air aiifl from 
chemical sources w’hich hxl to the announcement in 
1S96 of the discovery of argon. Sir William Ramsay 
also annoLinood there his cxtrfujtion tjf helium from 
the mineral ok^voito—twonty-seveu years after it had 
b(M)n found by vSir Norman LockycT in the sun. 

Thb first translation into English ofKbntgen’s j)aper 
"*On a Now Kind of Rays" was published in tins 
journal, and also the first sugg<^tioTt that cathode rays 
offered tlie most promising means of producing distant 
r)ptical vision— now' callwi television. It was in 1098 
that Mr. A. A. Gtunplwll Swinton described liow' 
cathode ray tidws might be used for this purpose ; 
and his device has now been sm^cessfully devedopod 
for the transmission and reception of tolovision 
programmes, such »vs will shortly be available from 
Alexandra Palace. Many scientific diacovorios, hf)w- 
ever, have not atlded to the amenities of life but to 
its degradation. Sir Richard Gregory urged, there¬ 
fore, that it has become the duty of mon of sciencfi 
to adjust themselves to the conditions of a changing 
world, and to take an activo part in prf)nK»ting 
worthy uses of sciantifio distioveries and jjroventing 
the application of new forces to purposes of destruc¬ 
tion. 

Freud and the Anthropologist 

To mark the oocAMion of Sigmund Freiid’s eightieth 
birthday on May fi, Dr. G6za R6heiin, perhaps the 
moat diatinguiflhed, and certainly the most ox* 
pofieaoed exponent of the application of Freud’s 
theories to field investigation in anthropology, 
evaluates in Afan of May his master’s contribution 


to tho principles of research among primitive peoples. 
It is interesting to note that Dr. Rdheim, pointing to 
tho fact that the anthropologist’s criticism of Freud 
has l>x>n directed mainly against his version of the 
‘ymmitivt) horde’ or CyoU)[)f^an family, does not 
himself l>elieve timt psyclio-analytic anthropology^ 
stands or falls with this view of human origins. This 
is tixplainod in part by Dr. R6heinrH general jjosition. 
Not only does lu' hoM that Freud’s minor jmyiers 
would explain certain problems to the anthropologist, 
if the antliropoiegis* would only grasp these explana¬ 
tions ; btit also he maintains tfiat the real significance 
of Freud for the anlhroj)ologist does not lie in his 
contributions to anthropology. The ex})lanation of 
the apparent panulox is that' he stresses Freud’s 
h'chnique as his greatest cofAtribution to the science. 
In the employment (jf psycho-analysis he luis 
elaborated a method to explain personality. If, as 
is now admit ttnl on an o\ eiwhcdming mass of evidence, 
this mt^thod is valid as apyjlied to E\u‘ 0 ]>eans, wo must 
Iwlievc^ ii j)riori tluit it is applicabki at Itsist as a 
method of investigation to savages, fundamental 
psychological unity of' mankin<l Isiiig taken for 
grantetl. Further, ho goes aui to point out, as a matter 
of practice it has bf>on abundiuitly deiuonsti'at.od that 
the droama of primitive })Ot)ple can bo analysed 
according to tlie same mcdduxl and with the same 
results as th<3 dreams of Kuroj>oanR. FinaUy^ jx^rhaps 
the most important j>()int in relation to miderstanding 
of tho method. Dr. R6heim indicates in reH])on>«j to 
criticism from the Tunctionar school, how and in 
what sens<> the term ‘neurosis’ is not merely in¬ 
dividual. but is to be taken as applicable to the group. 

U.S* National Academy of Sciences: New Members 

Thk following littve rot^ontly^ Ixxm oloot(*d to tho 
U.8. National Academy of Sciences : Prof. I-iOO H. 
Baekeland, honorary professor of chemical onginoor- 
ing in Columbia University ; Prof. Eliot Black- 
welder, ]>rofeHSor oi' g(H)logy ii\ Stanford University ; 
Prof. 1, S. Bowen, proftwsor of physics in the Cali¬ 
fornia Institute of TtM'hnology ; Dr. Wallace H. 
Carothers, rose»m’h chenjist in E. I. dvi Pont do 
Nemours an<l Co. ; Prof. Alexander Forbes, associate 
professor of physiology in Harvanl University; 
Prof. W. F. Giaiuiue, assAHsate profiwsor of physical 
chemistry in the University of California ; Prof. 
Clark L, Hull, pn>fessor of i>sychology in Yale 
University ; Prof. Edwin O. .Ionian, chairman of tho 
Dej^artment of Bacteriology at the University of 
Chicago ; Dr. A. V. Kidder, chairman of tho Division 
of Historical Research of the Carnogio Institution ; 
Pn)f. Warren H. Lewis, research associate of the 
Carnegie Institution and professor of physiological 
anatomy in Johns Hopkiiw Univ^ersity; Prof. 
Roljort S. Miillikon, professor of physios in the 
University of Chicago ; Pn>f. W. C. Rose, professor 
of physiologiool chemistry in the University of 
Illinois; Prof. Edmund W. Sinnott, professor of 
botany in Cohimbia University ; Prof,, J. L, Walsh, 
associate professor of mathematics in Hewvard 
University; Dr. Orville Wright, known for his 
pioneer work on tho aeroplane. 
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Excavations at Armant, 

Impobtakt diBcoveriee are announced in the mfport 
of the expedition of the Egypt Exploration Society 
to Armeuit, which has been at work in Upper Egypt 
since last autumn under the direction of Mr. Oliver 
Myers, The expenses of the expedition were borne 
(mtirely by Sir Robert Mond. It had three objectives. 
Of these the first was unsuccessful. A fortnight’s 
search failed to find graves containing the Saharan 
pottery j of which sherds are found scattered on the 
low desert. The settlements and graves of these 
people seem to have weathered away ; but it is 
probable that they visited Eg> 7 )t before the known 
Pre-dynastio periods. Tlte second object was to 
investigate the origins of tiie combed burnished 
pottery closely I'esembling Badarian. This proved to 
belong to an intrusive people of the .Proto'dynastic 
jmriod. More than a liundred graves were opened, 
and although the top of the cemetery had been 
removed and the contents disturl)ed, so tlint no 
object of intrinsic value was retrieved, what remained 
was of the greatest interest. The people wore small, 
and may have been of two distinct races. Possibly 
they practised bull-worship, for the more important 
members of the tribe were buried with their cattle. 
^Vhe oxen were crouched in pear-shaped graves facjing 
tlie main burial. The pottery had tho incised chevron 
pattern around the rim ; and some showed the incised 
white decoration found on tho Nubian pots of the 
Middle Kingdom. Agate limatos haft^ to form 
arrows resemble those from the tomb of the wazir 
of Don of slightly later dat#}. 

Thk exj^edition’s greatest success, howwer, was 
acliieved in the town, where tho site of Clwjpatra’s 
lake was discovered without difficulty. A hollow 
filled with gieon putrid water in the middle of tho 
town, still sacrerl as having curative properties, soon 
showed on excavation tho walls, preserved to within 
two or throe metres of tho original surface, with a 
stairway leading down one side. Dressed stones in 
the »uq square proved to be part of a pylon of 
Tothmes III, celebrating his victories over tlie 
Nubians. Among other roproson tat ions of his spoils 
is the first knomi example in Egyptian art of 
the rhinoceros, its capture l>eing described on a 
neighbouring stela. Among other notable finds are 
a record of two additional set festivals of Rameses II, 
and a cubit divided duodecimolly, antedating the 
supposed introduction of this method of division by 
tho Greeks by a thousand years. 

2k>ological Society of London 

The 107th annual report of the Zoological Society 
of London for 1935 submitted to tho annual mooting 
on April 29 contains rocords of the breeding of more 
than fifty species of mammals, twenty birds and 
five reptiles at Regent’s Park, and twenty-seven 
species of mammals and seven of birds at Whipsnade. 
The pathological report records that out of an average 
p<)})ulation of 824 mammals and 1,631 birds, 215 
mammals or 26 per cent, the lowest for the past 
ten years, and 639 birds or 33 per cent, died and were 


examined by tho department. Injuries and aooidents 
accounted ter 183 or 20*2 per oent of the deaths, 
digestive diseases for 142 or 16*6 per cent, and 
respiratory diseases for 138 or 15-2 per cent. Two 
monkeys, two antelopes, a wild pig, a hedgehog and 
a desert cavy died of tuberculosis ; twenty-one birds 
and a reptile of mycosis ; nineteen mammala, five 
birds and three reptiles of rickets and bone diseases ; 
two mammals and thirty-five birds of urinary 
diseiiseK; seven mammals, twenty-four birds and 
two reptiles of blood and circulatory diseases. Eight 
of the birds died of old age, including a snowy egret 
which had lived nearly fifteen years in the Gardens, 
and an Indian kite which had lived there more than 
fotirteen years. Four mammals, including the rare 
okapi, ten birds and nine reptiles died from parasites. 
A now elophemt house to replace tho 1869 building 
is to be completed by 1937, while original ideas to 
be carried out at Whipsnado include ojjon air col¬ 
lections of chimpanzees and gibbons on islands with 
growing trees ; os these apes will not cross water, 
visitors will be able to watch tliern withotit inter¬ 
vening bars. In a Stitdio of Animal Art, to 1 h> built 
near the Society’s offices, living mo<lels of lions, 
tigers and other oreaturfjs will be available for classes 
of up to twenty-four students. 

Present State of Bird-Ringing in Britain 

It will be interesting to see if the number of wild 
birds ringed in 1936 for migration study in the 
British Isles, namely, 46,430, the first detsline for 
many years, 1034 having 49,661, approaches the limit 
of work possible for field ornithologists working with¬ 
out financial assistance from official bodies. Of the 
leading ringers, Dr. H. E. Moon, of Cumberland, 
marked 6,206 birds (1,762 song-thrushes, 070 lap¬ 
wings, 877 blachbirds, 379 starlings and 164 swallows), 
and excepting 1934, he has marked more birds 
than any other ornithologist each year since 
3924 (British Birds, April 1936). Since bird- 
ringing began in Great Britain under the orgMikation 
of H. F. Witherby m 1009 (when 2,171 birds were 
marked), 482,610 birds have been ringed, chiefly 
nestlings; but the proportion of adult birds is 
increasing with the use of small ’traps’ and bird- 
observatories, last year’s totals including 30,364 
nestlings €uid 16,066 ‘trapped’ birds. Of the total 
number of birds ringed since marking began, the 
loading figures ore : song-thrush 63,108, blackbird 
42,469, starling 37,692, swallow 34,243, lapwing 
27,928, chaffinch 19,684, greenfinch 18,643, red¬ 
breast 17,008, common tern 15,245 and black-headed 
gull 12,902, Sandwich tern 11,630, hedge-sparrow 
11,317, house-marten 9,996, willow-warbler 8,492, 
linnet 7,669, yellow bunting 3,963. Tlie proportion 
of recoveries is not always the same, and out Of 
3,037 spotted flycatchers marked, only seven have 
been recovered, only oae out of 1,092 garden- 
warblers, and one out of 626 grey wagtails, while 
out of 1,337 orotic terns marked, two have been 
recovered, and out of 8,492 wiilow-warblerB three 
have been reported. In some species the reoovefiee 
reached 23 per cent. 
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Institute of Physics 
The annual general meeting of the Institnto of 
Phyaios waa held on Tuesday, May 19. After election 
of the officers and completion of the panel of the 
Board, it waa aonoimoed that the following would 
take office on October 1, 1936 : President, Prof. A. 
Fowler ; Vice-Presidentt Mr. F, Twyman ; Honorwry 
Treasurer, Major C, E. S. Phillips; Honorary Secre¬ 
tary^ Prof, J. A. Crowthcr ; New Members of tJie 
Board, Colonel K. W, E. Edgoumbe and Prof, R, 
Whiddington. The annual Hcport for the year 1935 
which was adopted at the meeting allows tliat member* 
ship has continued to inoroase and that the high 
standard required for corporate membership has been 
rnaintained. The total membership at the end of the 
year was 822. The first Industrial Physics Conference 
to 1>6 held in Great Britain took place in Manchester 
in Maroli 1936, and the attendance was nearly 550. 
The subject of the Conference was “Vewuum Devices 
in Research and Industry and an exhibition of 
instruments, apparatus and hooks cognate to the 
subject was arranged and was oiien to the public. 
Some 3,500 people visited the exliibition. A Midland 
Iliocal Section was inaugurated in Noveml>er, the 
tfiwns covered being Birmingham, Leicester, Notting¬ 
ham and Rugby. The Report allows that the s<jheme 
for the tmining and certificating of laboratory assist¬ 
ants has developed satisfactorily and 21 certificates 
wore issued dui’ing the year. The Institutij’s services 
in placing employers in touch with physii^ists seeking 
permanent posts and w'ith consultants were in con¬ 
stant demand throughout the year. Tlie circulation 
of the JoumeU of Scientific hiatrumenta increased 
during the year, botli on account of the commence¬ 
ment of its distribution to ‘associates’ without extra 
payment and on account of sales to non-moinbors. 

The Education of Naval Architects 

At the recent meeting of the Institution of Naval 
Architects, Mr, L. Woollard gave an account of the 
methods of training naval architects in Great Britain 
to-day in Admiralty establishments, at the uni¬ 
versities and at the various technical colleges. As is 
well known, the Admiralty more than a oentiu*y ago 
took the lead in technical education, and the work of 
the schools in the dockyards, at South Kensington 
and Greenwich, has been reviewed at various times by 
Sir William White, Sir William Smith and Sir Arthur 
Johns. To-day, however, there arc courses for degrees 
in naval architecture at the Universities of Glasgow, 
Durham and Liverpool, while there are no fower 
tlian seventeen technical schools or colleges in 
England and Scotland where courses can be followed 
for the National Certificates in Naval Architecture. 
These certificates are awarded by a Joint Committee 
of the Institution of Naval Architects and the 
Worshipful Company of Shipwrights, in conjunction 
with the Board of Education or Scottish Education 
Department. Mr. Woollard gives particulars of the 
courses followed at the R.N. College, Greenwich, and 
elsewhere, scholarships open to students and a 
list of papers and articles in the education of naval 
ardhiteots. When referring to Admiralty ivaining, 


he says that experience has shown that candidates 
have more difficulty in satisfying the examiners in 
mathematics thou in the other subjects, and students 
weak in mathematics find great difficulty in keeping 
pace with the courses at Greenwich. 

Uniformity as the Gauge of Quality 

In a par>er read to the Institution of Electrical 
Engineers on May 1, Mr. C. C, Paterson pointed out 
that there is always a tende^ncy to judge a manu¬ 
factured product by its showing one desirable feature 
rather than from its uniformity. Ho said that with 
certain exceptions, such as the laws of gravity, there 
is a remarkable absence of imiformity throughout 
Nature. There is a tendency to admire extremes, 
such i\s the tallest mountain or the longest river. 
This explains why there is a certain distrust in the 
pursuit of uniformity. The engineer is rather apt to 
take it for granted. Much attention is paid to class¬ 
testing, but the same effort is not made to ensure 
that every product is up to the level of the class 
tested. Li the case of electric! boiling plates, for ex¬ 
ample, if the supply voltage is 6 per cent low the 
consumption of energy compared with the heat 
developed is increased H per cent. Variations such 
as these ore superimposed on the manufacturers’ 
pennissiblo limits of variation now called ‘tolerances’. 
Fifteen years ago, the manufacture of gloss was 
largely a matter ol* rule of thumb methods, with the 
result tliat in making lamps about 150 bulbs were 
used for every 100 lamps. When an effort was mode 
to obtain glass of uniform quality with the desired 
charatiterirttics, only 104 bulbs wore used for each 
IfiO lamps produced. In the early days of dry battery 
rnanufa<Jtui‘e, great alress was laid on individual 
output. With the growing use of multicellular 
batteries, whore failure of any unit meant failure of 
the wliole battery, attention waa couoentratod on 
scKJuring uniformity, with the result that the failures 
now arc of the order of five in a million. In conclusion, 
Mr. Paterson dwelt on the importance of using 
frequency curves when assessing the deviation of 
products from the standard. Instead of using 
tolerances, it would 1 k> much better to adojit the 
coefficient of variation or the standard variation 
from the frequency curve by the method us#xl by 
statisticians. 

Influence Lines 

In the analysis of beams and girders it is possible 
by the method of influence lines to simplify the pnjoess 
of determination of the strt^sses duo to thei passage 
of a system of rolling loads. In such cases the pre¬ 
paration of diagrams of maximum bending moment 
and shear force is usually a laborious matter ; whoreas 
it is eminently simple to construct a bending moment 
influence diagram wliich, for a particular section, will 
show the bending moment at that section due to a 
load of one ton placed at any point in the beam. For 
the given section the one diagram serves each and 
every load, but while the use of infiuenoe lines is 
generally referred to in structural engineering text¬ 
books, the special technique required in their applica- 
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tiou to a given problem and their interpretation 
receives little or no attention. There is now available, 
however, a handbook (“The Application of Influence 
Lines to the Stress Anaiysis of l.learns and Latticic 
<JirderH.“ By R. McCVae. Part 1. Pj). 42. (London : 
The Ih'aughtHman Publishing (Vj., Ltfl.) 2«.) whicli 
disotiswes Ihlly their practical uhch ok they might be 
of advantage to a (hjsigner. 'J'he first part, which 
is now issmxl, dwils witli beams only. Tiie autlior’s 
jii'imary objtsrt in Purl 1 has been to provide* thi* 
niader with a knowledgt' of the fundamental princijiles 
underlying tlie eonec'ptiou of iuMutaice lim^s. He 
shows how simph' it is to eonstnad tlu' diagram for 
all cases and low tlie maximum effeets due to rolling 
and distrihuted loads can hv 4]edu(;ed. In the matter 
of units, it: would hav(i lieen an advautagf^ to have 
descrihetl tln' (»rdiiiate of flic bonding moment in¬ 
fluence line as rt^invsentJng ton-foot units per ion, 
so that when nuiltipliod b.y the ajijirojiriutA) load the 
result is rational. Those who have been in the habit 
of using th(^ blinding momi^nt diagram will at first 
find th(' itiriuence line sorru'whut unorthodox but, 
once mashers of the system, will doubtless agrf?f* ns 
to its advantages, jiarticnlarly in saving time and 
cliininuting errors, anil will appreciate the detail<Ml 
treatment given in this jiublication. 

A Clarity Tester for Gelatine 

The introduction of the varioim forms of rectifior 
photo-filoetrie t^oll has certainly sirnplifiod many 
problems in the use of instruments sucli as colori- 
mobirs (chemical detisitotTieiers ami the like, 

since currents of order of DO microamjieres c»iji 
bo aitainod without very intense light, the cell 
acting, whf*n suitably iliiuninat<Hi, its a })riinary 
source of dinict current without the usf^ of batterioa. 
Many such ap^iJications iiavo now lMX>n doveJoptid. 
A convonit -nt instrument of this tvfK) has been recently 
designed by Messrs. Imperial Chemical lnduHtri(V8, 
Ltd., and put on tVie market by Messrs. Baird and 
'Tatlock (London), Ltd., for the testing of the clarity of 
gelatine anti other atjueous solutions. It is wt;!! made 
arul easy to ojierate, and should Ix^ found of great 
assistanct? in saving time in such testes as well as in 
giving much bottci atXHirat^y than visual comparisonH. 
No doubt more or loss empirical scales would have 
to bt' ostablishcd for particular types of product, and 
in instrumtmts of this kind (a« indeed in visual 
jihotomotry) it will bo important to avoid confusion 
between scattering and direct absorjition of light. 

Butane Gas Supply in Rural Areas 

In an article in Knginemng of May S, Mr. Theodore 
Rich gives an ticc^ount of th<‘ development of the use 
of bottlocf butiiiK' g#XH in mral art^as with no gas or 
electricity suppl>‘ in France, the Unitofl Stah-« and 
Great Britain. Butane can bo obtained from 

natural gus, crude oil or coal ; it litpiefies under a 
pressure of 23 lb, per si[. in. at ttO° F. At a tern- 
p<3rttture ,of 104” F. the pressure of li(juofaotion is 
only 62 lb. per srp in., and it can therefore be delivered 
to customors in compai’atively light stneJ bottles. In 
Franco the Iwttlea contain 28*6 lb. of liquefied gas. 


which has a heat content of 21*690 B.Th.U. par lb. 
The cost works <>ut at about 3<r. a therm. It is 
distributed by sev'^eral thousand agents, and the gas 
is used jiarticularly for cooking, one bottle containing 
Hufticit'Tii gas U) cook for a family of thnm ynsrsons 
for six or sev<'n weeks. At the Paris Fair of May 
1035, practically every maker of gas stoves show(Ml 
lifiparatus for the tjse of butane. The manufacture 
of butane and isobutano in Great .Britain has botm 
undertaken by Imperial (.’heuiical ludustrit’w, Ltd., 
at BirminghatTi, and the gas is l)emg markotod as 
‘Oalor’ gas. Hutaue can bo us<xl for gas tiros, geysers 
and for lumsc^ lighting, and in the villages of Sinalldole 
in Sussex, Stokesley near Middlt'sbi'ougJi and Hay in 
BreekixM^kKhire, it has Ix^eri applied to Htro<3t lighting. 

Solid V. Liquid Fuels 

It is one of the cliaracteristics of our timt^s that 
science' and tcclmical (effort make us largely inde¬ 
pendent 4>f geographical circumstances. Products not 
o(X!Ui*ring natural may be syntlK'siseHl, and under 
tlie plea of national st'lf-sufficicncy much may bo done, 
<n*en although entin^ly uneconomi(3 wdum judgexl by 
former standards. Many things can be done with 
liquid fuel wliich ai'c difficult or impoKsible with solid, 
and the natural rt'snlt lias borm the dfwxdopmont of 
the oil industry. The latest phase is the syiitht^sis of 
liquids from ct)al by hyilrogonation, and the technical 
merit of this archievoinent is ii[>t to obscure the 
economic aspect. There are, liowever, still those who 
insist on the reversion to old standards, and a 
pamphlet, i.ssued by Die Liberty Restoration League, 
24 Ksaex Street, Loudon. W.C.2, makes a plea for 
the return to coal and its jwoducts in place of oil for 
all purposes. It is claimed that the use of li(|uid fuels 
on land, s^'^a and air is largely maintained by subsidy, 
open or conctvilod, which should bo recognisexj and 
even curtailed. Much of the plea camtot be gainsaid, 
but neitlun* tlie State nor the individual is likely to 
forgo j)owerH coufeiretl by li([uid fuels. There is 
much to be said for greater efforts to transfer coal 
into prodticts now in demand, but it is wholesome 
that the cost should be clearly understof)d. 

Institute of Wireless Technology 

Tile annual general mtioting of tho Institute of 
Wireless Technology took place on April 30. Mr. 
James Nelson was oUjctod prtwident for the ensuing 
year and Mr. B. Tunbridge Hogben was re-elected 
hon, troasarer. Tho annual report showed a firrther 
increaHc of momborship, and in particular it was 
noterl that the stiidont membership had increased to 
a greater t^xtent in 1935 than in any previous year. 
The number of otmdidates for tho asdociateship and 
associate membership examinations also showed an 
increase for the year imdor review. It should be 
mentioned that the subject of televiBion has been 
includotl as a special s\;bjoct for several years past, 
and this is believed to bo tho only examination for 
television engineers to be held by any professional 
institution in the country. The presidential address 
was entitled “The Value of the Institute to the 
Profession and Industry**, 



May 23, 1936 


NATURE 


863 


Royal Aeronautical Society Anniversary Exhibition 

A spstoiAXi exhibit, which has been formal by tho 
Royal Aeronautical Society to mark tho rtoventieth 
anniveraary of its foundation, was maugurat(?d in tho 
Science Mustnim, South Kensington, on the occasion 
of the Society's annual reception cm May 21, and will 
bo available to the public until Juno 22. The cxliibit 
coTnj)nses aeronautical d'art, aeronauticiil 

tropliies, mtxlalH, engravitign, stamps and rare or 
unique tvrticlcH connected with ballooning and avia¬ 
tion, many of which Jiavc been lent by privHt*^ 
c-ollootons. TJio Society will sliow tlio first Oaiiicil 
Mimitos (January 12, and MHS. relating to 

outstanding events in its history ; tho first pilot’s 
certificate issued in (fi'fHit Britain and granted to 
jiieut.-(Jol, J. T. M<,H)rt;'Braha7.on-- now president 
of the Society '--will be included. 

Scientific Instruments in Relation to Textilc-s 

Dminyu Wliit-wook, tho Textile Institufi^^ is Indding 
its annual (’ouference in London, and in ausotfiation 
with this (^vent, it lias bef^n arranged to tiold an 
exhibition of apparatus, and toating dtndces for 
sciontific and intlustrial research in relation to 
textiles. The exhibits will be staged at the hoad- 
quartei'S of the Conference, the Hotel Victoria, 
Noiihuinberland Avenue, l^ondon, W.0.2. Tho 
exhibition will be ojx^ned by Dr. Hai'ry Mooro, 
<lirectov of n>soarch of the British Scifjntific Instru¬ 
ment Kwearch Association, at 3 p.in, on Juno 3, and 
remain open until ft p.m. On June 4 and 5 tho 
exhibition will be <jpcn from 10 a.rn, to 7 j>.rn. Tho 
exhibits will incliuh} a ring wool friction testing 
machine ; whirling-light rotoacope ; hygroinotors ; 
thermographs; recording pyroineU^rs, jirosHuro 
gaugi^, trichromatic colorimeter ; microsco|)ert ; titno 
regulators ; ultra violet eejuipment; X ray apixiratus ; 
c.olour comparators; Hpofjtrophotomctei^e j colloid 
mills; and devices for controlling and recording 
temperature, hiunidity and preasmo. A descripfcivtj 
r^ataloguQ of exhibits will bo issued free to all visitors. 
Further particulars and tickets of atlmission are 
available from tho Textile Institute’s hoadquartors 
at 16 St. Mary’s Parsonage, Mam^hestor 3. 

Gift to the Royal College of Surgeons 
A QENEBOiTS donation of £25,OIK) has been miido 
by the Bernhard Baron TruHtees to the Royal Collegt* 
of Sui’geoiLs for the erection of new resear(;li labora¬ 
tories. This gift will, by the provision of otlditioual 
and up-to-date facilities at the C’ollege, give a further 
imiX3tus to research on problems of surgical interest. 
A research institute for surgery in the centre of 
London will provide opportunities for those interts-sted 
to carry on their investigations under the best pf)ssibla 
conditions. In this way, the Ck)llege will have in th<» 
future an increased share in the rnaintenanoo of 
London’s reputation as one of the grtnit centres of 
surgical treatment and research. 

Medal Awards at the Franklin Institute 

At a meeting of the Franklin Institute. Phila¬ 
delphia, on May 20, the following medal awards were 


made : Franklin Medah to Dr, Frank Baldwin 
Jewett, vice-president of the American Telephone 
and Telegraph (.’ompany and president and director 
of the Bell Telephone Laboratories, for his many 
important contributions to telephony alone and in 
collabf)rati<m with other workers in the great lab¬ 
oratory of ros<>arch wliich ho lias directed with such 
signal success, and to Dr. Cijarles Franklin Ketter¬ 
ing, vice-president and director of the General Motors 
t^>r])oration and geimral director of the General 
Motors Research Laboratories, Detroit, for his con¬ 
tributions to tlio seienee of automotive engineering; 
EUioit Crf^son Madafs tf) Dr. Goorgo O. Curmo, jun,, 
of (Carbide and Gar bon t^hemicals Corporation, New 
York C5ty, for his work on synthetic aliphatic com¬ 
pounds based upon the olfJines os starting material 
and their use in industry, and to Dr. Robert J. 
Van de Graaff, of the Mossacdiusi^tts Institute of 
Technology, for ins dtjvelopinent of an electrostatic 
generator for tlie produc^tion of high-voltage (iiroct 
currents ; Edunird, Lon^atreth Mednh to Dr. Alfred 
de Forest, president ol' tho Magnaflux < Vnq^oration, 
York t5ty, associate professor at th*> Massa- 
(‘.huH(‘tts Institute of I'echnology ; Major William K, 
Hokc‘, consulting engin<.Mu\ Baltimore, for his work 
on a rm^thod of detection of hidden defctrls, primarily 
at or near the surface of magnetic laalerialB ; Peter 
P-Ci. Hall, jjresident of the Hall Planetar>^ (.’o., 
Philadelplua, for Ins invention and dovoloprnont of 
rnaehiiK' and (5utters for planetary milling and 
threading ; Klmer A. SjMirry, jun., \dco-president of 
Sperry Products, Inc., Brooklyn, N.Y"., for his de- 
vc'loprnent of blind-fiying instruments employirjg 
gyrosco})ic principles ; John /Vwv; Wether ill Medal 
to Albert L. Mai^^h, president of the Hoskins Manu¬ 
facturing Go., Detroit, Micliigan, makers of electric 
furnaces, pyromt'ters and resistance wdre ; Walton 
Chirk Medal to Dr. Joseph Bockor, of iJu^ Koppers 
(kmstruetion (’oini)any, Pittsburgh, Pa., for his 
improvements in the art of (carbonisation of coal and 
manufacture of gas in cokt? ovens, and particularly 
for his work in the dt'V^elopment of the oven knowm 
as the ‘BtM'kor Oven’ ; Lauht Edimrd Levy Medal to 
Mayo D. Hursey, of Brown University, for his [>*ij>ers 
on the theory of lubrication, publisluMl in tln^ June, 
July, August and September issucH of the Journal 
of tho Institute for 1936 ; Howard. N. PotUt Meiial 
to Dr. Felix A, Veiling Meinesz, Ainersfoort, Holland, 
professor of geodesy and geophysics at the University 
of Utrecht, for his work in geodesy, and for tho 
<lovolopmont anil use of apparatus for dehirmining 
gravity at sea. 

Announcements 

Snt Robert Hadfield has been elected a foreign 
member of Group 1 (Mathematical and Natural 
Scientjea) of the Norwegian Academy of Sciences and 
Letters. This group of the Academy is 1 united to 110 
Norwegians and 100 foreigners ; among the latter are 
Sir William Braggs Sir Frederick Gowland Hopkins, 
Lord Moynihan, Lord Rutherford, Sir Napier 
Sltaw, Sir Grafton Elliot Smith and Sir J, J. 
Thomson. 
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The honorary gold modal of the Royal ColJoge of 
Surgeons h£wa b^n awarded to Dr. J, A. Murray “in 
appreciation of liifl sorvices as director of the 
laboratories of the Imperial Cancer Resoan;h Fund”. 
Mr. R. B. Wade, president of tlio Royal Australasian 
College of Surgeons, has boon elected into an 
honorary fellowship of the College. 

Da. Albert Dkfant, professor of oceanography 
and geox>hy8ic8 at the University of Berlin, has been 
elected a foreign member of the Swedish Society of 
Anthropology and Geography, and has botJn awarded 
the Gnlathea Medal of the Royal Danish Goographioal 
Society of Coponliagen. 

At a council meeting of tho Royal Aoronautical 
Society hold on May 12, Mr. H. E. Wimporis, director 
of research in the Air Ministry, was elected president 
for the year 1936-37. At the same meeting, Mr, F. 
Handley Pa^e was elected a vice-president of the 
Society for the year 1936-37, and Major T. M. 
Barlow was ro-olected vice-president for a further 
year of office. 

Prof. A, Kopff, professor of theoretical ewtronomy 
in the University of Berlin, will deliver the George 
Darwin Lecture at the ordinary mooting of the 
Royal Astronomical Society on Wednesday, June 10, 
taking as his subject “Star Catalogues, especially 
those of Fundamental Chtiracter.” 

Dr. C. Montaouk Cookk, jun., malacologist on the 
staff of Bernice P. Bishop Museum, has Imtsu elected 
fH>rrosponding member of tho Natural History 
Museum, Vienna, in recognition of his publications 
and work in assembling materials and I'eeords relating 
to Pacific land snails. 

Mb. H. J . Page lias been ap^Kunted to succeed 
Lieut.-Col. B. J. Eaton, who is retiring shortly from 
tho post of director of the Rubber Research Institute, 
Malaya. Mr. Pago, who is at present controller of 
agriculttiral reseanih at tlie Agricultural Research 
Station maintained by Imperial Chemical Industries, 
Ltd., at Jcalotts Hill, will bo leaving England for 
Malaya in July next. 

On the occasion of tho visit to Bath on May 16 of 
the Section of tho History of Medicine of the Royal 
Society of Medicine, Sir D'Arcy Power miveiled a 
memorial tablet of John Hunter on the wall of 12 
South Parade, wheie Himtor lived in 1785, and Dr. 
F. O. Thomson delivered an address on some early 
Bath physicians anfl their times. 

Prof. E, V. Appleton will deliver three lectures 
on “Some Problems of Radio Ck)mnnmication” in 
tho Fyvie Hall of the Polytechnic, Regent Street, 
London, on Thursdays, Jime 11, 18 and 26 at 
6.30 p.m. 

The following appointments have recently been 
made by the Secretary of State for the Colonies : 
\V. F. Steven, to be plant pathologist. Agricultural 
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Department, Gold Coast; J. M. W. Ware, to be 
veterinary officer, Department of Animal Health, 
Gold Coast. 

The German Society of Natural Soience and Medi¬ 
cine will hold its annual Congress at Dresden on 
September 21-24. 

A School for Sanitary and Social Eduoation was 
0[)ened on March 7 at Prague at the expense of the 
State, supported by the Rockefeller Foundation. 


Applications are invited for tho following appoint¬ 
ments, on or before the dates mentioned : 

A tutor in mathematics in Loughborough College, 
Leicester—The Registrar (May 26). 

A teacher of ongineering in tho Teohnioal College, 
Walthamstow—The Clerk to tho Governors, 263 High 
Street, Walthaunstow, E.17 (May 26). 

A lecturer in mechanical engineering (aerodynamics 
and aircraft design) in tho Coventry Tetshnical College 
—^Tho Direc.tor of Education, Council House, 
Coventry (May 28). 

A teac^her of mathematics in the Northern Poly¬ 
technic, Holloway, London, N.7—^The Clerk (May 29). 

An assistant lecturer in ongineering in the Technical 
College, CardifiT—Tho Director of Eduoation, City 
Hall, Cardiff (May 30). 

A junior scientific officer in the Wood Chemistry 
Section of the Forest Products Research Laboratory, 
Princes Risborough, Aylesbtiry—Tho Establishment 
Officer, Ilopartment of Scientific and Industrial 
Research, 16 Old Queen Stioet, Westminster, S.W.l 
(May 30). 

A demonstrator in botany in Westfield College, 
London, N.W.3—Tho Principars Secretary (June 1). 

An assistant lectiu-er and research worker in physio¬ 
logy in King’s College, London—The Secretory (Jime 2). 

Teclmical assistants (physics or engineering) at 
the Signals Experimental Establishment, Woolwich 
Common, 8.E. 18 -The Superintendent (June 2). 

Civilian teclmical officers (physios or engineering) 
in tlio A<lmiralty Technical Pool—The Seorefary of 
the Admiralty (C.E. Branch), Whitehall, London, 
S.W.l (quote C,E, 2916/36) (Juno 6). 

An assistant lecturer in geology (specially qualified 
in stratigraphy and palcBontology) in the University 
of Birmingham—Tho Secretory (Juno 6), 

A research assistant for investigation of the 
mactkerel fisheries at tho Marine Biological Labora¬ 
tory, Plymouth—Tho Principal (June 10). 

A lecturer in zoology in Armstrong College, 
Newcostle-upon-Tyne—^The Registrar (June 13). 

A mining engineer undtsr the Safety in Mines 
Research Board—The Under-Secretary for Mines, 
Establishment Branch, Mines Department, Dean 
Stanley Street, Millbank, Westminster, S.W.l (June 
16). 

A lecturer in physics in the Heriot-Watt Colloge, 
Edinburgh—^Tho Prinoipid. 

An assistant in the Intelligence Section of the 
Plant and Animal Products Department of the 
Imperial Institute, South Kensington, S.W,7 — -The 
Establishment Secretary. 
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Letters to the Editor 

The Editor does not hold himaelf responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond unth the writers of, rejected manuscripts 
intended for this or any other part of Naturk. No notice is taken of anonymous communiccUiona. 

Notes on points in some op this week’s letters appear on p. 872. 

Correspondents are invitbd to attach similar summaries to their communications. 


laduced Radioactivity of Short Period 

Crane, Delsasso, Fowler and Lauritsen^ have 
reported the existence of radioactive bodies of periods 
le^ than a second formed by bombarding lithium or 
boron with deuterons. They assume the active isotopes 
to be 'Ll and It might be possible to produce 
those and perhaps other radioactive nuclei of short 
period by neutron bombardment, and it was thought 
desirable to investigate this question by means of a 
suitable arrangement. 

The experiments were porformed with an apparatus 
very similar to that used by Frisch in a search fbr 
similar effects produced by a-particles*. The neutron 
source (beryllium-radon) is placed 76 cm. from a 
thin-wallod Greiger ooimter which is sliiolded from 
the direct beam by a 70 cm. bar of lead and from 
scattered radiation by surrounding with 8-10 oin. of 
lead. The semi^cylindrioal samples of the elements 
to be examined are held by an arm, and can be swung 
from a position around the neutron source to a 
position around on© side of the counter in 0*3 sec., 
the arm passing through a suitable slit in the lead 
shield. The movement is controlled by a pendulum 
the period of which con bo changed from 1 soc. to 
2-4 sec. Such an arrangement is suitable for the 
examination of induced radioactivity of period 
greater than 0*3 sec, With a neutron source of 
initial strength 360 millicuries, the following results 
were obtain^ : 

Beryllium. Strong activity of' half-value period 
0*9 ±0*2 sec. (determined by means of about three 
hundred oscillograph records of the decay), Tlie 
effect is reduced to half when the p-rays pass through 
0*4 gm./om.* aluminium, indicating that their 
maximum energy is of the order of 6-8 x 10^ e.v. 
The yield is of the same order os the yield from cal¬ 
cium fluoride bombarded with neutrons when the 
samplee have equal thicknass in gm./om. *; for 
example, the rate of counting during the counting 
period was al)out 400 per minute with a source of 130 
milliouries, the y-ray effect being 40 per minute. 
Surrounding the source with paraffin wax does not 
increase the effect. 

The process leading to the active nuoleus might be 
capture of the neutron by the 'Bo nuoleus with the 
eixuBsion of a y- quantum, two neutrons, a proton, a 
deuteron or an a-particle, the active nuoleus being 
'•Be, ‘Be, •Li, *Li or *110, respectively. '•Be c.an 
probably be excluded on account of reliable know¬ 
ledge of the masses of '®Bo and '“B, which are very 
nearly equal*. •Li is excluded if the active body 
found by Orone et oZ.' is •Li, for they found a p-ray 
spectrum with an upper limit of 10 x 10* e.v., which 
means that the neutrons bombarding •Be would have 
to have an energy of some 13 x 10* e.v., assuming the 
tPasses given by Oliphant*; the beryllium-radon 
source does not yield such fast neutrons in quan¬ 
tities aufl^oient to explain the large effect found. It 
is difficult to decide between the other possibilities 


so long as the p-ray spectrum of the active body is 
not known. Experiments with on expansion chamber 
are intended. But it can be said that if the maximum 
energy is greater than 6*5 x 10* e.v., the active body 
can scarcely bo * 110 , as its mass would then be 
greater than that of *He plus two neutrons. 

Other elements. The following elements have been 
examined, but no new activities have so far been 
found : Li, B, C, N, O. F, Na, Al, Cl, Fe, Ni, Cu, 
Zn, Se, Ag, Cd, Sn, Pb. Knol and Veldkamp have 
reported a weak activity induced in lithium by slow 
neutrons*, but their experimental conditions (rotating 
wheel, counting lasting many hours) are difficult to 
compare with those of the present work. 

I wish to thank the I'echniisal Ilighsohool of 
Deiunark for a grant and the Radium Station for the 
gift of the emanation. 

T. Bjergb. 

Physical Laboratory. 

Technical Highschool of Denmark, 

Copenhagen, 

April 30. 

' Crane, Dehajwo, Fowler and Laurlteen, Phyt. Rsv., 47, SS7 and 
071 (1936). 

• 0. R. FrtBch, Natuks, 1S8, 721 (1934). 

■ OHpIiant, NATCltB, 107, 590 (1930). 

* Knol and Veldtomp, Phviim, 8, 146 (1986). 


Collision Forces between Light Nuclei 

In the interpretation of experiments on anomalous 
scattering in terms of a field departing from the 
inverse square law at the closer distaneeB, it lias been 
usual tD use, in the absence of evidence to the con¬ 
trary, only forces of short range corresponding to 
6’/me*. We are of the opinion that, if the current 
method of explanation is to be retained, forces of 
longer range must also be admitted. We have 
measured the angular distribution of scattering of 
the slower a-particles in liydrogon, deuterium and 
helium under similar conditions. Our calculations 
indicate that for all throe gases the forces would have 
to act at distances greater than 10 x 10-'* cm., although 
they need not be large until smaller soparatious are 
reached. Tlie reason is, briefly, tliat in all oases tlie 
higher ‘phase-constants’ are important, so that oven 
those particloa which approach loss closely can p^e- 
trate the anomalous region. We are grateful to Dr, 
J. A. Wheeler for informing us that ho hod also 
reached this result, independently, for helium. 

It is perhaps worth noting that oven in the col- 
liaion of two elementary particles such as pr(»ton on 
proton, long-range forces may also be of importance. 
White', in discussing his experiments on the scattering 
of fast protons in hydrogen, is able to reach only a 
partial explanation with short-range foBces of attrac¬ 
tion. We have mode approximate calculations using 
the field described by Infold*, and find that this 
gives a large enough negative phase-constant to 
account for the two main features, the large anomaly 
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at 45*^ and its rather rapid variation with energy. The 
calculated values are intermediate between White’s 
and those of Tuve, Hafstad and Hoydonbvirg*, and 
OH a qualitative explanation this seems as successful 
06 tliat already given by Present* in terms of 
exchange forces. This is not strong evidence for 
Infeld’s theory, since the main effect at these 
energies—up to 1,000 kv.—is duo to the largo 
ropuision at small distances near the critical radius 
U (I'D 10-'» cm.). 

The intorpretatiou of tlie scattering ititensities 
means of potential fields is not, moreover, incom¬ 
patible with the existtmee of stable energy levels or 
of resonance levels wliich may bo used in tentative 
models of comi>ound nuclei, since the known binding 
energies and the plxase-ahifts of zero order can be 
reproduced with strong attractive forces at radii 
which need not exceed 2 x 10~^* cm. The binding 
energies are not greatly affected by introducing long- 
range forces as well. 

Forms of potential field whicli will mec4 all of 
these reqxiiremonts in detail must await further 
investigation, 

C. B. O. Mohr. 

(i. E. Par.vcit.E. 

Cavendish Laboratory, 

Cambridge. May 5. 

* Phyt. llev,, 49, 309 (1930). 

> Proc. Camb. PhU. Soc., 8S, 127 (1036). 

’ PAyi. Rev,, 48, 402 (1926). 

« Hiia., 48, 019 (1935). 


Return of Radio Waves from the Middle Atmosphere 

We are glad to bo able to confirm and amplify 
the indications given by Prof. K. C. OolweU and A. W. 
Friend in the letter wliich appeared in Nature of 
May 0. One of us, in his address, as chairman, to 
the Wireltjss Section of the Institution of Electrical 
Engineers^ has reported briefly on the initial stages 
of work for the Radio Research Board undertaken 
recently at Orfordnoss, a site the isolation of which 
permitted the us© of substantial powers in short- 
duration pulses for the closer study of the lower 
regions of the ionosphere. In addition to the sporadic 
roflections from levels between 85 km. and 100 km. 
then reported, we have had under intermittent 
observation the vorj^ complex echo-systems which 
result from the return of radio waves from heights 
Ijetweon 6 km. and 60 km. 

Wo liad, just before publication of the letter of 
Prof, Colwell and Mr. Friend, completed a preliminary 
communication on these studios, which we hox>e may 
be published at a very early date. Meanwhile we 
may say that we incline to recognise three distinct 
regions from which radio waves, up to very high 
frequencies, are returned within the range of height 
6-60 km. The echoes from the lowest heights ajipoar 
to belong to a system of multiple reflections from 
sharply defined heights whicli usually lie above 
0 km., are not infrecpiontly foimd at 10 kra., and 
on a single occasion have been found so high as 
14 krri. 

A second and apyiarontly independent group of 
echoes returns from levels between 15 km. and 
50 km., and we show in our forthcoming communica¬ 
tion that this region is almost certainly replenishexi 
by local thunderstorms. The thimdorstorm mechanism 
is probably involved also in the replenishment of the 
lower region, but much further study is necessary 
before the evidence about these two regions is 


unravelled; tliis remark applies, with perhaps greater 
force, to a third region wliich we recognise at about 
00 km. This third region does not appear to bo vary 
closely related to either of the other two ; it cannot, 
for example, Iw dismissed as a misinterpretation of 
Hcoond-ordor echoes from the 30 km. region. 

Our work, whicli began in May 1935, and in wliich 
heights wore first measured with some certainty on 
June 10, 1935, has Ijeen carried on to oomplote a 
year’s observation, mainly in the frequency range 
6-12 me./sec. ; in some isolated trials on notably 
higher fretjuoncies—including those proposed for tele¬ 
vision services—wo hav(i not yot attained a froquonoy 
so high that its return from the middle atraoHX>here 
can be regar(hvl os unusual. 



TImr; 
Fin, 1. 


The afjcornjianying illustration (Fig. 1) is a direct 
untou(ihed reproduction from a continuous record 
of equivalent path against time (P'O; the portion 
reproduced covers two minutes in time near 0700 
O.M,T. on July 5, 1935, and shows echoes, on a 
6 rati./soc. frequency, which includes, in addition to 
the ground ray response and the Imown ^-region 
echoes, a series of multiple reflections from the low 
heights now under discussion, together with echoes 
at intermedia to heights which liannot, wo suggest, 
be fitted into one or two simple scries of multiple 
reflections. 

This work has lieen undertaken os part of the 
programme of the Radio Research Board and this 
note is published by permission of the Department 
of .St(Mentific and Industrial Research. 

R. A. Watsox Watt. 

L. H. BArNBBlDOH-BBUI., 

A. F. Wilkins. 

E. O. Bowmen. 

National Physical Laboratory, 

Toddington, Middlesex. 

May 14. 

‘ J. Ttut. mm. JSng.l 78, 10 (1986). 
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P»OF. Goiiirai^i. luid Mr. Friend^ Btate that from 
results of experiments oonduoted by them they have 
been led to believe that, besides the usual E and F 
regions of the ionosphere, there is a third region— 
the D region-—at a height of 5-55 km. They further 
say : “Such a layer lias been postulated before as 
an absorption layer in the ozone region, but its 
reflecting powers have not been emphasised”. 

1 would like to point out in this connexion that 
the formation, during daytime, of a region of ionisa¬ 
tion much lower than, and distinct from, the usual 
Kennelly-Heaviside region has already t>eeni ixistu- 
lated by us, both from the consideration of the 
weakening and complete disappearance of j&’-echoes 
on the long wave-length side duo to absoi^ition by 
this region (as compared with that due to penetration 
on tile short wave-length side) and from the evidence 
of echoes which have been detected by us from an 
equivalent height of about 66 km.*.*. These ptiints, 
as well as the condition under which reflection may 
take place from such low heiglits, have been amplified 
and discussed by Mr. P. Syam, working vuidcr my 
dii’eotion*. llie possible comiexion of this ionise^l 
region with the ozonosphore—though this lattfir is 
now known to be at a height inucli lower than 
66 km.—has also liet^n mentioned. 1 may also add 
that Mr. J. N. Bhar, working in my laboratory at 
Calcutta, has recently ropo^d having observed 
echoes from heights mu<^h below 66 km. 

Prof. CJolwell and Mr. Friend believe they have 
obtained echoes from well within the tropospheric 
regions. It is doubtflil if such echoes, if they were 
observed, were due to the same mochaniem as 
envisaged by the Ecolos-Lormor theory. At such 
heights the collisional frequency is very high, and. 
for the wave frequency employed by tlieso aiitliors, 
on enormous electron concentration is necessary to 
bring down the effective dielectric constant to a zero 
value. Such high degree of ionisation, if it existed, 
could scarcely have been missed by those who oarrj’^ 
out direct ob^rvations in these regions by aeroplanes 
or balloons. 

It should be noted here that , occxirding to English 
workers, the weakening of J^-eohoos, during day¬ 
time, is due to absorption in a non-deviating region 
(as ^Btinguished from the deviating region of maxi¬ 
mum electronic density at a higher level) of the 
Kennelly-Heaviside layer*. The ionised region 
postulate by us at a much lower height—which 
under suitable conditions reflects radio-waves—is 
distinct from this region. To avoid confusion I 
propose that this new region of ionisation be called 
the C region. 

S. K. Mitra. 

London. 

May 9. 


> a. C. OoiwoU Wid A. W. Eriflud, NatURH, 187, 7H2 (Um). 

■S. K. Mitre and V, Hyam, NATtUts. 185. 058 (1035). 

• S. K, Mltra, ‘"Keport on the Present State of our Knowledge of 
the Ionosphere' , Proo, ffAt. Inst, Set. India, 1. 181 (1935), 

*1*. ^aitt, fwf. J. Phys., 10. 13 {1938). 

•K. T. Farmer and J. A. HatcIWe. Aoc, Key. Soc., A. 151, 370 
<1935). 


Te(dmique of the Painting Process in the 
Brihadesvara Temple at Tanjore 
WhUiB scientific inv'cstigations into the technique 
of the methods of production of the mural paintings 
in the Palace of Minos at Knossos, in Pompeii, etc., 
have been conducted by Noel Heaton^ Eibner*, 
B^geir*« Itaehlmann* and others, very little has been 


done in this direction in the East. With the exception 
of the work on the Ajanta frescoes®, of wliich, however, 
details of investigations are not available, nothing 
has been done to reconstruct th(5 exact methods of 
production of ancient paintings in India, and compare 
them not only with the methods suggested in Indian , 
texts on painting, but also with those adopted in the 
West in ancient times. 

Recently, I had occasion to study the technique 
of the painting process adopted in the Brihadesvara 
temple at Tanjore in South India, in connexion with 
proposals for their con8ervati<m. Of the two groups 
of paintings in this temple, the earlier one is in the 
Ajanta or the ^classical' style of Indian art, and is 
important, since it is the only perfect specimen 
extant in India uf the Hindu art of classical painting. 

The paintings are executed on the walls of the da^ 
passage surrounding the main shrine of the temple. 
The walls are built of large blocks of hornblende- 
gneiss and over them has b(x»n spread the lime plaster 
for the beautiful ‘classicar paintings dating from 
about the twelfth century a.d., and belonging to the 
Chela period of Indian history. Over this, and com¬ 
pletely covering it, is anoUier loosely bound layer of 
paintirjigs of about the seventeenth century a.d,, 
which was executed during the days of the Nayoks 
of Tanjore. The latter group of paintings is cruder 
than the Chola group in te<‘hnique and stylo and 
forms a type of ‘folk* art. 

The technique cwlopted in the execution of tht)se 
paintings is fresco, no binding material having bexin 
used with the pigments. It re>preaonts a continuation 
of the older painting processes in India. From the 
different samples of painted stuccoes examined so 
far. the Chola paintings are \\\ freHco^huono technique 
and the Nay ok in frenco-aecco technique. The stuccoes 
are almost alike in both thost^ oases. They are com¬ 
posed of the Rimqffo, a first rough coat of lime 
plaster, followed by the Intonaco, a second coat of 
fine lime plaster with pigments thereon. Their 
approximate thicknesses are given in the accompany¬ 
ing table : 

Thlcknft8a*^a ol’ihe DilTennit tHym lu the Stuccoes 

Cholft Nftyak 

Entire atuccu 2-64 ram. 2 35 mra.“3 nmi. 

Btnaalfo 1 84 mni. 1 52 inin.“2*Ji7 min. 

Intonaco 0*67 ram. 0 -63 mm. 

The results of analysts of the Ghola and the Nayak 
stuccoes ore as follows : 


1 

i 

Chola stucco 

^"ayak stucco 


1 Ulnaalto ’ 

i InUraaco | 

lltnxallo 

Intonaco ^ 


! Per cent 

1 Per cent 

Per cent 

Per cent 

Moisture 

1 0*38 

0-23 

314 

3*77 

Silica, SIO, 

Iron and Aluralua, 

; 40*07 

7*02 

63 -30 

13*76 

FC||Oa "f A 1,0, 
Carbon Oioxlth^, CO, 
Sulphuric anhydride, 
SO, 

1‘BO 

i 106 

3*60 

l‘S9 

18*05 

25*13 

9*38 

23*67 

0-26 

0-68 

0 17 

0*59 

Magnctila, MgO 

0 51 

0*37 

o*»a 

1*02 

Lime, ('aO 

Uudeterratned (raoatly 

27*88 

65*59 

18*66 

65*58 

alkalis) j 

105 

nil 

1-S4 

fia 

1 

1 

00 99 

00*08 

100*00 

99*08 


Except sand, notliing has been used m an inert 
material.along with the limo. 

So far as the pigments are concerned, lime has been 
used for the white; carbon for black ; red, yellow 
and brown ochres as red, yellow toid brown pigments ; 
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lapis lazuli or ultramarine for blue and terra verte 
for greon. Such colours as yellowish green, light blue 
and bluish greon have been got by mixing yellow and 
green or yellow and blue, blue and white and blue 
and green respectively. 

Fuller details of the investigations will be pub¬ 
lished in a suitable journal. 

S. Paeamasivan. 

Chemical Laboratory, 

Government Museum, 

Madras. 

March 6. 

‘ Tfarns II, Die Ergebnlsse der AwmrAbuoAen dee lust., KalserUoIi 
Deutaeh. Arch. Inst. In A then 1912, pp. 211-217. *‘Mlnoen Uua 
Pa«ter and Fresco Painting'*, R.i.B.A. Journal, 16, 6B7 (1911). 

* **£ntwlcklunii und Werlutofle der Wandmalerel vozn Altertom 
bis zur Ncuzelt . 

* "Die MattechnUc dee Aliertums". 

* "Uber die Haltechnlk dor Alten". 

•Arch, Survey of India, Ann. Reports, 17, Part 1, 6-7 (1916). 


Raman Spectra of * Heavy ^ Arsine^ Silidchloroform 
and Silicibromoform 

CoNTiNiTiNa the study of pyramidal molecules, wo 
have measured the Haman lines of light and heavy 
arsine. These sul)Stanoes were prepar^ in the usual 
way, by means of sodium arsenide and water. The 
measurements give ; 




Oil 

Wa 

AsH. 

2094 

990 

910 

AsD, 

1608 

730 

630 


coi and <i>a correspond to the single frequencies; 
rog to the double one. 

We have also measured the Kaman lines of heavy 
siliciohloroform and silicibromoform ; these are : 




o)a 

u, 

<i>4 Ci>s 

o>. 

DSiCl, 

1647 

252 

489 

666 

179 

DSiBr, 

1610 

167 

300 

468 — 

114 


onj, coa, ci>8 correspond to the single frequencies, 
<*> 4 » <oti ojf to the double ones. 

Complete discussion of these results will be pub¬ 
lished elsewhere later. 

J. M. Dbdfosse. 

1‘hysical Laboratory, 

University, Louvain. 


Detection of Spotted Wilt Virusjin Chrysanthemums 

Spotted wilt of tomato, first recorded in Great 
Britain by K. M. Smith^ in 1931, is now prevalent 
in the country, and is especially troublesome and 
diilicult to control in gardens and ^mixed nurseries’, 
where a variety of plants are grown, on account of 
the wide host range of the virus and the offioienoy 
of its insect vector, Thri/ps toboci. Control meeisures 
have to be directed towards the extermination of 
the insect vector and the destruction of infected 
plants, so that the detection of the virus in those 
perennial plants able to act os reservoirs from which 
the virus may be introduced into successive crops is 
often a matter of considerable importance. 

Chrysanthemums are known to be misoeptible to 
apotted wilt, and in several instances there has been 
strong circumstantial evidence that outbreaks of 


spotted wilt have originated from infected stocks of 
chrysanthemums. Unfortunately, the symptoms of 
spotted wilt in chrysanthemums, at times 

well defined and recognised by oharacteristio ring 
and line patterns on the leaves, cure usually rather 
indefinite and mild, and considerable difficulty has 
been experienced in detecting the virus in chi^nsan* 
themuxns, oven in plants known to be infected.' 
Observations and experiments made in the summer 
of 1935 and during the last few weeks have given a 
partial explanation of the failure to detect the virus 
of spotted wilt in chrysanthemums. 

The addition of an extract of healthy ohrysan- 
themiun leaves to an extract of spotted wilt infected 
tomato leaves was found to inactivate the virus. For 
example, an extract of chrysanthemum leaves was 
prepared by grinding one part by weight of fresh 
leaves with two parts of distilled water and expressing 
the liquid through muslin. In the same way a pre¬ 
paration was made from spotted wilt infected tomato 
material, and divided into two portions. To one 
portion an equal volume of wat^ was added, and 
of six tomato seedlings inoculated six developed 
symptoms of spotter! wilt, and seventy-eight local 
lesions develops on four tobacco leaves inoculated, 
while no trace of infection resulted in similar numb^ 
of tomato seedlings and tobacco leaves inoculated 
with the second portion to which on equal volume of 
chrysanthemum leaf extract had been added imme¬ 
diately before use. 

Chrysanthemum leaf juice darkens rapidly on 
exposure to air, and it was thought that oxidising 
enzymes or the products of oxidation might be 
responsible for the inactivation of the virus. Bald 
and Samuel* showed that tlie virus of spotted wilt 
is sensitive to oxidising awnts and that although 
certain reducing agents hasten inactivation, the 
activity of the virus in tomato juice is greatly pro¬ 
longed in the presence of sodium sulphite. An 
extract of chrysanthemum loaves prepared with a 
0*6 j^r cent solution of anhydrous soffium sulphite 
remains green for several days and does not imme¬ 
diately inactivate the virus when added to infected 
tomato juice. In one experiment the numbers of 
local lesions produced on eight tobacco leaves by 
portions of the same virus preparation diluted with 
equal parts of 0*6 per cent sulphite solution, sulphite 
chrysanthemum leaf extract and aqueous leaf extract 
wore 162, 41 and 2 respectively. 

A number of leaves were taken firom a spotted wilt 
infected chrysanthemum and out into halves longi¬ 
tudinally. One set of halves was ground up with 
0*6 per cant sulphite solution, and sixteen lesions 
developed on the six tobacco leaves inoculated, while 
no lesions developed on the parallel series of leaves 
inoculated with the water extract prepared for the 
remainder of the material. 

By this method it has been possible regularly todeteot 
the virus in chrysanthemums from which previous 
attempts ha<l been unsuccessful or inconclusive, and 
it is possible that the use of sodium sulphite might 
facilitate the detection of spotted wilt virus in other 
hosts or in plants in which the concentration of virus 
had fallen to a low level. 

O. C. Ainswobth. 

Exi)efrimental and Research Station, 

Oheahunt, 

Herts. 

• K. M. Smith, Xatcsh, 187, 852 (1981). 

» J. G. Bzld and G. Samuel, Ann, Appl, Rial,, fL a6S4)« 
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A Case of Lethal Genes in the Horse 

Tm only case of a lethal gene in the horse 
described hitherto was by Yamane^ in Japan; it 
produced a blind large intestine, which caused colic 
and death among the new-born foals sired by one 
Peroheron stallion. The following case, which I 
liave observed in the well-known Polish stud of half- 
breed horses at Skr 2 ydl 6 w, p- Aurel 6 w, near Cz^to- 
chowa, is therefore of interest, because its explanation 
is analogous to tliat of Yomane^u case mentioned 
above, although perhaps more complicated. 

The Anglo-Arab stallion Menzin (Polish St. B. V. 1., 
p. 204) covered in 1933 seventeen mares ; in 1934, 
nine foals sired by Menzin were bom, of which six 
were quite normal and tliree showed a peculiar 
lameness of one or both forelegs. The now-bom foals 
could not stand at all and, of course, it was necessary 
to destroy them. In the following year (lOSd) thirteen 
foals were sired by Menzin ; of these nine were nonml 
and four wore orippb^s. In neighbouring stud-famis, 
where Menzin also co\'orod some maros, four fools sired 
by him were born; three wore normal and ono cripple. 

It should be stated that, before 1934, wiien the 
mares at jSkrzydl 6 w wore served by other stallions, 
they never produced cripples. 

The legs of the crippled foals were examined and 
no signs of rickets or any other bone disease have 
been found. The lameness consisted in a marked 
bonding of the leg in tlie region of the phalanges, 
witli on undeveloped hoof. Somewhat analogous 
with this is the case of iulierited crooked fingers in 
new-born children described by Mohr*. 

A detailed report in a genetical journal will follow. 

R. T. PllAWOOHaNSKI. 

Zooteclinioal Laboratory, 

Jagollonian University, Cracow. 

' ‘'biological Bawys on the Hone**, 1929, p. 30. aorlln. 

* **UbarTetbaUkktoroi]", Z. ind. ilM. u. Ver, Lehr*, 1926* 


Mutations arising at the Bar Locus in Drosophila 
mtlamiasUr 

Thb Bar mutation has been investigated by 
Sturtevant (1926-20), Dobzhonsky (1928) and others. 
However, so far two very important lines of inquiry 
have remained obscure in the Bar problem: ( 1 ) What 
is the cause of the occurrence of Bor mutation 
de novo ; and ( 2 ) what is the nature of ]3ar mutations 
caused by irr^ation with X-rays T 

Hanson (1928) has shown that Bar mutations arise 
in males expos^ to X-rays. By exposing males to 
X-rays we obtained a great number of Bar mutations 
(1 ; 382); for example, complete reverse mutations, 
feebler and stronger c^elomorplis of Bcu*, some of 
which were lethal, others sterile. A cytogenetic study 
of the salivary nuclei has shown that out of thirty-four 
cases studied, in seventeen the occurrence of the Bar 
mutation was connected with an aberration. In ten 
of these cases one break occurred exactly at the 
Bar locus {Fig. 1); in six cases, some distance from 
Bar; and in one cose there was a deficiency which 
included the Bar locus. It is noteworthy that among 
the complete reverse mutations studied, only one 
aberration among ten was connected with a break 
at a distance from Bar; whereas in the seven oases of 
incomplete reverse mutations (infra-Bar and ultra-Bar 
types), five breaks occurred some distance from Bar. 

In the majority of oases the complete reverse Bar 
mutations are not connected wifh a loss of this locus. 
They are not manifested phenot^ioally, however, 
when they are heterozygous for Bar, appearing as 


homozygous Bar. On the other hand, the reverse 
mutations retained completely the mutational poten¬ 
tialities of Bar, When reverse mutations were 
exposed to X-rays a great number of Bur mutations 
wore obtained (1 ; 928) which were all connected with 
chromosome aberrations. The eight oases stiidied 
cytologioally were all connected with a break of the^ 
X-chromosome at Bar. 


Xd 





no. 1. Case of mutation of the Bar sene Conner ted with 
aberration at the Bar locde (Inversion). 


The X-irradiation of doxiblo Bar showed unex¬ 
pectedly a lower frequency of Bar mutations and a 
disproportionately frequent simultaneous mutation 
of both Bar genes, producing an allelomorph without 
phenotypic manifestation (double reverse Bar but 
not deficiency as Demerec thought). Finally, it was 
shown that half of these mutations occur in connexion 
with chromosome aberrations—of fourteen coses six 
were withoiit aberrations and eight were connected 
with breaks at the Bar locus. 

Takuig into account Sturte- 
vant's investigations and 
Wright’s considerations, w© in¬ 
vestigated Bar cytologioally. In 
the femalos heterozygous for Bar, 
an insignificant non-coincidence 
of chromosomes at the Bar locus 
was found. A study of the hetero- 
zygotos for double Bar (K. N. 
Volotov) has showm the presence 
of insertions at the Bar locus 
(Fig. 2). Consequently, all the 
known occurroneps of Bar mu¬ 
tations de fiovo are connacitod 
with disturbances of tbo chromo¬ 
somes at the Bar locus (the case of I'ice which was 
studied cytologioally by us, baroid of Dobzhansky, the 
two Bar mutations of Muller, and one' Bar mutation 
discovered by Dubinm and Goldat, unpublished). 

The mutational changes of the Bar gene indimed 
by X-rays are in many instances causwl by the effect 
of the position of this gene on its manifestation. 

The Bar mutations occurring de novo are also 
caused by the effect of the position of the genes at 
the Bar locus (see also Dobzliansky, 1932). 

A study of the occiirrence of Bor mutations under 
the action of X-rays sliows that the breaks at tlie 
Bor locus occur more frequently than Bar mutations 
de novo (if the greater frequency of breaks in the 
Bar chromosome are not caused by tlie presence of 
the Bor gene itself). Hence, for the occurrence of 
Bar de novo not only a break of tho chromosome at 
the Bar locus is necessary but also an attachment of 
some other specific material as well. 

A comparison of the mutational process in Bar 
and double Bar leads us to suspect that tho position 
effect changes the action of the gene as well as its 
mutational potentialities. N. P. 1 >dbtnin, 

E. H. Volotov, 

Institiite of Experimental Biology. 

Moscow. 


' y / h 'y . 

BlchlflF At S Itlo 

15116 

Tia. 2. A Togiou of the 
jr-chronMWonio from 
the Duoleus of » «aU- 
vary slaad cell of a 
heleroBygouB fly 
(dcmble-Bar.f Normal). 
Xbe iDsertlon of double 
Bar in detectable In 
rcKion 16 A. 
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Cosmic Rays and Mutations 

The following results have a bearing on the 
problem touched upon by Dr. Hamshaw Thomas in 
his paper “Cosmic Kays and the Origin of Species”^. 

In 1933 1 had the idea of subjecting Drosophila 
flies to the action of cosmic rays in the stratosphere. 
However, it was only in 1936 that I was enabled to 
carry out my plan, and about 300 Drosophila nielano- 
gaster males were entrusted to the crow which mode 
an ascent from Moscow on Juno 26 in thfi stratostat 
U The crow of the balloon consistfjd of 

K. J. Zillo, J. G. Prilutzky and Prof. A. B. Verigo. 
Tills experiment was fcarried out with the view of 
demonstrating tho possible effect of cosmic rays on 
the mutation process. The expKirimentai fii(« wore 
placed in the gondola whore an avenige temperature 
of was inaintainetl. The ascent lasted 

from 5.25 a.m. \mtil 8.2 a.m,, the balloon attaining an 
altitude of 15,900 metres. 

Acccjrding to tho data of Prof. Verigo, tho expfiri- 
mental flit^s wore for two hours under the action of 
cosmic radiation whiclj in intensity ext^eetls cosmic 
radiation at tho Itjvel of tho ground on the a\’crago 
by 100 times. As soon os tho flies landed safely they 
were studied genetically. The usual G/B-method for 
dotormining the lethal mutation whicli occurs in the 
X-cliromosomo of the sperm of initial males was 
adopted. At the same time we kept a control batch 
of flies of the same age and stock (counting 20 daj^s 
from the egg stage, a wild stock of Nalchik, inbred 
for five gonorations). 

The following results wore obtained j in 2,724 
chromosomes of the experimental flies, 8 mutations 
wore obtained (0-294i0*104 j>er cent), whereas 2.446 
chromosomes of tho controls gave 10 mutations 
(0*409±0*129 per cent). 

These negative rtisults compel us to be circumspect 
in acxjepting theories which look upon cosmic ra>"s as 
important factors in organic (‘volution. 

HEINTilOn FitlESKN. 

Institute of Experimental Bi(»]()gy, 

Mos<.'ow. 

» Katuhk, 137, 61 


Photochemical Reaction of Chlorophyll with Ferrous 
Ions 

A SHOKT time ago, J. Weias^ described in Nature 
some ex{)eriineiit8 on the photochemical bleaching of 
dyeetiifffl in presence of ferrous ions, and interpreted 
the bleaching effects as inaction-oxidation reactions 
between tho excited dyestuff molecules and tho ferrous 
ion, according to tlio equation 

Fe+ + HOH + Hhhw) - Fe++ + ± OH' ± 

(DrH) (1) 

As dyestuffs he used briUiant-cresylblue, methylene- 
blue, thionine, uranino and chlorophyll. 

I should like to point out some difficulties en- 
coimtered if one tries to reproduce Woiss*s experi¬ 
ments using chlorophyll as the photochemically 
active dyestiiff. 

Ferrous sulphate, it is true, exerts a bleaching 
action on chlorophyll, both in neutral and sulphuric 
acid solution, but this reaction is not influenced by 
irradiation. It is eeisy to prove this by adding a small 
quantity of solution of ferrous sulphate to a solution 
of ciUorophyll in methyl alcohol and irradiating with 
A strong cjarbon arc aftor thoroughly removing the 
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atmospheric oxygen (say by evacuatinjg the vessel 
for a suffloiontly long time). The irradiation oauses 
no chajige of colour. The experiment gives the same 
result also when sulpliuric acid is added*. But if 
atmospheric oxygon is not, or not thoroughly, re¬ 
moved, a rapid bleaching of the chlorophyll may be 
observed, and the solution takes on olive brown 
coloration, indicating that an oxidation product of 
chlorophyll has been formed*. 

It may be inferred from this evidence that the 
photochemical reaction between chlorophyll and 
ferrous aulpliate does not take place ac;cording to 
tho equation (1), and that it is not analogous to the 
photochomicsal reduction of the vat dye's. In view of 
the fact that this reaction takes pla(!o only in protwvntre 
of oxygon, it may rather be regard (k1 os a photo- 
ehomical oxygen transfer, the ferrous sulphaU^ acting 
as an acceptor. In this sonw' that reaction is in close 
analogy to the photochemical bleaching of chloro¬ 
phyll in presence of thio.sinamino and otlier organic 
ac(ieptors*. Photochomi(5al reactions of this de¬ 
scription take place also in the absence of of^cepUjrs, 
for example, in absence of fon*ous sulphate, but with 
on incomparably smaller velocity. Further results 
on the photochomical oxidation of chlorophyll will 
bo published eisowh(?r(\ 

With rtispect/ to Weiss's exjHTimentB with tho 
other dyes rc'fcmHl to in his note, I doflcribed more 
than four years ago identical cxjxjrimonts oii tho 
bloaeliing of thionine in presence of ferrous siilpliate 
and sulphuric acid*. The photochemical reaction 
between mothylone blue and ferrous sulphate has 
be(*n studied, moreover, by K. M. Brandt*. 

K. Weber. 

Physi(>,o-chemical InstituU', 

Engineering Faculty, 

University, Zagreb, Yugoslavia. 

March 16. 

• J. WeliM, NATUftB, 188. 784 (1036). 

■ According to WUlaUtter and Stoll <"A»dmUaUoz)Bbach**, p. 220), 
ohlorophyU 1 h, moreover, destroyed by addition of acid. 

•or WUlHtatter and Stoll, l.o., p. 416. 

" CT. H. Gaffnm and K. Wold, Naiwramt.. 84. 103 (1936). 

• K. Weber, Z. phyu. Cfum., B. 15, 38 (1931); HiUttrwUt., 88. 849 
(1935). 

• K. M. Brandt, Arhiv fUr Hemi, 12, No. 7 (1936). 


Thermal Decomposition of Ethylene Oxide 

The thermal decomposition of etliylene oxide vapour 
was first studied by Heckert and Mack^, who showed 
that tlie process has tho essential characteristics of 
a kinetically unimolooular reaction. In many respects, 
however, their data were incomplete and the inter¬ 
pretations suggested rather unsatisfactory. We have 
recently marie a detailoil re-oxamination of the 
kinetics of the reaction. In view of recent discussion 
of the problem by several workers*, it may be desir¬ 
able to summarise now the results of our investigation^ 
which although in general agreement with that of 
Heckert and Mack, is more complete. 

We have measured the rate of tho decomposition 
over tho temperature range 436‘’-606‘’ C, ; that is, up 
to temperatures 70® C. higher than those used by 
Heckert and Mack, whore the rate was very small. 
The use of the higher teni^raturos has both experi¬ 
mental and theoretical advantages. The products 
are predominantly cai*bon monoxide and methane, 
but hydrogen and ethane ore also formed. The 
reaction is roughly ‘first order over its course*, but 
the velocity constant is noticeably dependent upon 
pressure, as ibuzid by Heckert <uid Ma^. 



NATURE 


871 


May 23, 1936 

A careful exammation, however, of the manner in 
which the velocity ootiAtant varies with pressure over 
the range 15-800 mm, reveals the exiatenco of a 
'segmented* plot of \li\i% against At 475° C. the 
'period of half change* is almost independent of 
initial pressure with po> 250 mm. Between c. 250 ram. 
and 40 mm. there is a ‘bhnoleoular* relationsliip 
between ^x/, and p®, and below c. 40 nun. at least one 
other such ‘bimolocular* region. In this respect, 
therefore, the roatjtion falls into lino with other 
similar dooompositions recently examined*, and can 
be interpreted as involving the 8ui)erj>osition of 
several independent quasi-unimoloouJar processes. 
The energy of activation of the reaction for pg>300 
mrn. is c. 54,000 cal., and at the lowest pressures 
{(\ 20 mm.) is somowhat lower (c. 50,000 cal.). The 
rate at the pressure at whioJi tJie Talling-off’ is first 
manifest is in accordance witli tJii^ postulation of a 
distribution of activation energy among about nine 
squared teums, wliioli appears a more reasonable 
value than that previously calculated by Kamepergor*. 

lucrcoso in the surface-volume ratio of the reaction 
\ osRol by about eight times at 470'^ C. lowers the ratc^ 
by less than 10 per cent, which, allowing for possible 
errors, is scarcely significant. The existence of 
appreciably long reaction chains is ihoreforc unlikely. 
It has been suggested that isomerisation to acetal¬ 
dehyde is the first stage in this decomposition, even 
though no direct evidence for stich a mechanism was 
obtainable. We have been unable to detect the 
presence of acetaldehyde among the I’eoction products 
at any stage of the d«coinix>svtion over the tem- 
}>eraturo range cmijloyed. 

Inert gases (argon, nitrogen, helium and others) 
retard the decomposition to somo extent, but tlie 
precise details of this effect require a fuller explana¬ 
tion. 

The detailed results will shortly be published 
elHowhore. 

H. W. Thompson. 

M. Mkissner. 

Old Chemistry Dopurijnent, 

Oxford. 

April 2. 

*,/. Avtw. Chem. Soc., 61, 2700 (1020). 

■Natcwi, ISe, 009 (loss); J. Am«r. Ohmn. 68, (I93«). 

*Pror. Roy. Soe„ A, 141, 41 (1033); A, 146. 327 (19.34). 

< Chtm. R^., 10, 27 (1032). 


Antagonbtic Effect of Iodides in Baldness and 
Toxicity due to Thallium Acetate 

In earlier reports*-", we stated that potassium 
iodide administered subcutaneously prevents the loss 
of hair caused by thallium acetate, as well os reduces 
oozisiderably the toxicity of the 1 alter. 

The object of the present investigation was to find 
out whether other salts of iodine have the same effect 
as potassium iodide. Wo used seven groups of rats, 
each group consisting of seven rats, except the sixth 
thallium group which had ten rats. The experiment 
continued for 69 days. The first four groups (A) 
were receiving daily per oe for a period of 32-days 
O'S mgm. and for a further 36 days 0-4 mgm, of 
thallium acetate per 100 gm. weight. In addition, 
the animals of these four groups received diiib' sub¬ 
cutaneously 0*5 c.c. of lithium iodide, potassium 
iodide, sodium iodide and magnesium iodide, re¬ 
spectively {1 c.c. of iodide solution contained 20 mgm. 
of iodine). The animals of the fifth group (A»), whSoh 
were receiving daily the some quantity of thallium 
acetate per oa oe the previous four groups and also 


0*5 c.c. of calcium iodide, very quickly developed 
dermatitis of the third grade duo to the amount of 
calcium ion administered, and therefore wo had to 
discontinue the calcium iodide. The animals of the 
sixth group (li), which served as controls to the five 
A groups, received per oa thallium acetate only in 
tho same (juantity os the A groups. However, during : 
the experiment the animals of Group B looked very 
ill, and in order to save some animals to the end of 
the experiment we hod twice for two days to dis¬ 
continue the administration of thallium acetate (six 
out of ten died). Ihe animals of tho seventh group (C), 
which served as controls, received no chemicals. 

At the end of the experiment, all the animals of 
tho first four groups (A) looked healthy, they hod 
increased in weight on tho average from 38 gm. 

135 gm. (two rats of tlio sodium group and one of 
the magnesium group daxi during the exfwirnent) 
and preserved almost oompJotely tlieir coats ; how¬ 
ever, their hair was softer and lacked the lustre of 
normal hair. Also the two survivors of Group A^, 
which received later on potassium iodide instead of 
calcium iodide, had the same appearance as the 
animals of the other A groups. 

The surviving animals of Groiip B lost their hair 
almost completely ; in a few places tho lanugo was 
seen, and also the feelers were not affected. Those 
animals developed stomatitis, erythema and eoscema 
and at tho end of the exporiment they looked very 
poor. The most striking effect of thallium acetate 
was that all tho survivors of this group develoiiod 
catara^its and other eye defects after 35-60 days of 
administration of thallium acjotato, and tho animals 
became entirely blind. This was never observed in 
tho rats of the A groups. Also their average weight 
showed a smaller increase (from 38 gnv. to 115 gm.) 
and was below the weights of the animals which 
received the iodides. 

Tho rats of Group C increiisod in weight on tho 
average from 36 gm. to 195 gm. and looked entirely 
normal. 

The results of this experiment indicate that lithium 
iodide, potassium iodide, sodium iodide and mag¬ 
nesium iodide prevoiit to a great extent tlie falling 
out of hair, reduce considerably tho toxicity of 
thallium acetate and prevent tho development of 
cataracts and other eye defects brought about by 
thallium aceUite. The best results were obtained with 
lithium and potassium iodide; tlio results with 
sodium and magnesium iodide were a little leas 
satisfactory. Calcium iodide would probably have 
tho same biological action as tho other iodides used 
in tliis experiment, but due to its deleterious effect 
upon the akin it cannot be use<l subcutaneously in 
such experiments. 

These results are not in accordance with the results 
of somo scientific workers", who state that potassium 
iodide does not act as an antidote to thallium (prob¬ 
ably not in acute thallium poisoning ); in our experi¬ 
ment wo obtained satisfactory results witli potassium 
and other iodides as antidotes in olironic thallium 
poisoning. 

O. V. HykkS. 

Department of General A. Diakov, 

Biology and Parasitology, 

Veterinary College, 

Brno, Czechoslovakia. 

April 2. 

• Hyke4 DUkov, Natcxb, 186, 686 (1035). 

• HykeA and Diakov, PudReaiiim biol, /Peoiff lAUrin. (RUL ipigy 
V. zvgrym,) Bmp, 14, 86 (1036). 

• HeMe, "Handb, Mpor. PltarmakoL'\ ill, Bd. 8, T,. 2177 (1084). 
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The Harding Sugar Reagent 

The Harding^* sugar reagent has recently been 
oritioised by Van der Plank®, who failed to reproduce 
Harding and Downs’® factor for glucose. 

In our experience this is one of the most sensitive 
of the copper reagents and one of the most accurate 
if propar^ from pure chemicals. We have easily and 
constantly rej>roduced the factors published by 
Haitiing and Downs with many different batches of 
reagent, and have found tho factor for glucose not 
to vary from day to day over fwariods up to twelve 
months. It was found, however, that if chemicals 
of a grade inferior to AnalaR be used, intionsistent 
resulta may be obtamed. For example, the use of 
ordinary quality anhydrous swliiim carbonate rostiltod 
in an inferior reagent: the defect was at once 
remedied when anhydrous sodium carbonate of 
‘analytitiaP quality such as Shering-Kahlbaum’s was 
used. Wo would suggest that Von dor Plank’s findings 
may be due to a similar cause. 

K. J. Kino. 

G. A. D. Hasijewood. 
British Postgraduate Medical School. 

G. A. Grant. 

Lister Institute. 

April 17. 

^ Tram. Roy. Soe. Can., SootioQ v, 88, 33 (ld32). 

> J, Rial. Chm., 101, 4»7 (1933). 

• BioeAem. J., 80, 4^ (1036). 
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Ascorbic Acid as a Precursor of Serum Complement 
My experionoes (unpublished) are in complete 
accord with those of Dr. F. Marsh'. 

Some years ago, when working in the Baotorio- 
logioal Department. Trinity College, Dublin, I was 
responsible for carrying out weekly routine Woeser- 
man reactions. During the winter montlis, I had 
found on several occasions that the serum of guinea 
pigs was vory deficient in oomplemont, and that moat 
of the animals died after blc^ing by intra-cardiae 
puncture. On one occasion the deficiency in oom- 
ploment appeared to be tho prelude to an epidomio 
of pneumonia which swept off most of the stock. 

On inquiry, I found that the animals had been 
receiving neither grass nor other fresh food, and on 
tho addition of mangolds or cabbage to their diet the 
compiomeut rapidly (witlxin tho course of the next 
week) rose to nonnal titres. It was interesting also 
to note that animals with a fresh diet rarely died 
from tho effects of intra’cardiac puncture. 

Owing to pressiu’O of routine work, it was unfor¬ 
tunately not possible to carry out a quantitative 
investigation on this subject. 

E. S. Horoak. 

Stack Medical Research Laboratories. 

Khartoum. 

April 21. 

137, 616 (April 11, 1966). 


Points from Foregoing Letters 


An arrangement for detecting induced radio¬ 
activity of short periods (greater than 0*3 sec.) is 
describe by Dr. T. Bjerge. Ho finds in beryllium, 
after neutron bombardment, a strong atJtivity of half¬ 
period 0-9 800 . and maximum energy of the order 
6-8 X 10* electron volts. 

From the angular distribution of scattering of the 
slower alpha particles by light and heavy hydrogen 
and by helium, C. B. O. Mohr and G. K. Pringle 
calculate that tho forces which come into play woukl 
be active at distances greater than 10 x 10“'* cm. 
They conclude that, if tlio currant method of ex¬ 
planation is to l>e retained, forces of range longer 
than must also be included, 

'J’hreo distinct oloctri(u*.l conducting regions in 
tho middle atm(^spbero (6“60 km. high) from which 
radio waves up to very high frequencies are re¬ 
turned are described by K. A. Watson Watt, 
L. H. Bainbridge-Bell, A. F. Wilkins and E. G. 
Bowen. Tho lowest is usually at about 6 km. 
but sometimes at 10 km. and oven at 14 km, Tho 
socjond region is at 16--46 km. and appears to be 
reUted to local thunderstorms, Tho third region is 
about 60 km. high. The existence of an electrically 
conducting region at a height of 6-55 km. was shown 
retiently by Colwell and Friend ; they proposed to 
call it the D region. Prof. S. K. Mitra directs attention 
to previous work by himself and his oo-workers which 
indicated a conducting region at a height of 56 km., 
and states that rwiently Mr, J. K. Barr has observed 
echoes from heights much below 56 km. Prof. Mitra 
suggests calling the new region the C region. 

G. C. Ainsworth reports that tho addition of 0*5 per 
cent sodium sxilphite to an extract of chrysanthemum 
leaf containing spotted wilt virus renders easier the 
detection of the virus (by inoculating tobacco leaves). 
Without tho addition of isulphite the test is frequently 


inconclusive ; this is due apparently to inactivation 
of the virus by oxidising enzymes or oxidation 
products present in chrysanthemum juice, 

Tho cause and occurrence of reduction in the 
number of ocelli in the compound eye of the fyuit 
fly under the influence of X-rays, and tlie related 
ohromoBomo change, are discussed by Prof. N. P. 
Dubinin and E. N. Volotov. They report that now 
mutations of this typo are connocted not only with 
a break of the chromosome in the Bar region but 
apparently also with the attachment of some other 
specific material, since the number of mutations 
obw>rved is smaller than that of tho breaks, and other 
aberrations wore also noticed. 

An experiment on the possible ^oct of cosmic rays 
in producing lethal mutations in the AT-ohromosorne 
of the fruit-fly is reported by Prof, H. Frieaen. The 
flies were taken on the stratosphere flight of the 
U,S.SM.-l-bi«t and were subjected for two hours to a 
himdredfold greater intensity of cosmic radiatZbn than 
control flies left*behind. The result was negative. 

Tho mechanism of the thermal decomposition of 
ethylene oxide vapour has been a recent subject of 
discussion. A more detailed study of t)ie kinetics 
than formerly has now been mewle by 13r, H. W. 
Thompson and M. Meissner, who are of opinion 
that the process is of the same general type aa the 
decomposition of acetaldehyde and other relat^ 
substances, and involves the simultaneous occurrence 
of several quasi-uni molecular reactions. 

Further experiments on fats showing that not only 
potassium iodide but also the iodi&s of sodium, 
lithium and ma^esium, counteract to a great extent 
tho chronic toxic effects (such as baldness) due to 
thallium acetate are reported by Prof, O. V. Hykdl 
and F. A, Biakov. It appears, however, that iodides 
are valueless as antidotes in acute thalliutn poisoning- 
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Research Items 


A Second Neanderthal Man from Italy 

Thk discovery on July Itt, 1936, of h Neanderthal 
skull, only the second to be found in Italy, in the 
quarry of Saccopastore, near Rome, is doftcrilxMl by 
the Abb6 Breuil and A* C. Hlaue, the finders, in 
L'AiUhropologie, 46, Nos. 12. It was also in this 
quarry that the first Neanderthal skull was found in 
1929. The quarry ie part of a low river valh^y terrace, 
and has }>oon abandoned for some years. Water has 
accumulated in the centre, and makes the sections 
diificult of access. Tlte now skull was fimnd in the 
north Moctioii. The stratifi<jation is complicated. The 
deposits ovidontly belong to two complexes, of which 
one is much ol<ler than the other. The two are 
se}>aiaUKl by a period of erosion of marked intensity. 
The skull was found in tJie up|x>r part< of 8tratum 
a (lefK)sit of fine sarul belonging to th<' older complex, 
siiowing no stratification, and homogeneous. It was, 
however, also partly in the lower deposits of Stratuni 

c'onsisting of fine gravel mixed with sand. Although 
ut present freed only in j>art from deposit, the skull 
can bo seen to luive thc^ dentition of the right side 
complete, while the face on this side, almost intacd, 
is high, with little prognathism and shows no trace 
of the canine fossa, Tlie orbital cavity is largo and 
rounded, as is also the nasal aperture. Two flint 
flakes were found f'n sitv^ one in immediate contact 
with the skull bcjing subtriangular and pointed, 
measuring 26 mm. by 13 nun., while the other, 
found some metres to the east at the basc^ of 8tratuni 
E, is a small irregular flake of coloodony, 40 mm. by 
16 mm., and showing no retouch. A third, a flake of 
calcodony of unknown provenanw?, was found nf^ar 
the entrance of the cpiarry. The distal part of a 
broken tibia of Bos Jms a transverse fracture at its 
distal end caused by on intentional blow. The 
evidence of malacological fauna and molluHcs, ex¬ 
amined by Mr. A. S. Kennanl, and the geological 
evidence, concur in ascribing the deposits in which 
the skull was found to a period of a cold dry atepfx? 
climate proooding the oncoming of Wurm I. 

Primitive Medicine in Malabar 

Mr. A. Aiyappan describes in Man of April the 
growth of a cult in the Cochin Btate of Southern 
India and its function among the populace as a means 
of curing a number of ailments. The shrine is situati^d 
near the Mullfirkara railway station, where a flat- 
topped hillock surmounted by a huge dolmen has 
on one side a vortical wall of granite, in which is a 
niche about 10 ft. high, with a spirited figure of 
Siva as DaksfUndniurti soulptured on it. The figure 
is in an unusual pose, turning away from two students 
at its feet. It has been attributed to the period between 
tlie sixth and eighth centuries. It was disoovered 
accidentally by slaves, who were clearing vegetation. 
It was afberwii^s worshipped, first by low caste men 
and then by higher oast^. Although it is in the 
possession of the Nayors, it is still us^ by all oastes, 
including the unapproachable castes, who are allowed 
to make their offerings in person without the inter* 
vontion of a priest. The reason for this variation from 
(Custom is thought to be that low castes began the 
cult. The people ha\^e discovered that Dakshind- 


mUrti could be succesHfulIy invoked for driving away 
pestering spirits. To the imsophisticated Hindu, his 
deity and temple arc more hopo-giving than a 
hospital ; and here the largest number of offerings 
are for curative purposes. Figures of an affected 
limb are offered in wood, stone or pott^ery, or when 
the disease is more general efligies of the wholes body. 
Similar figures of live-stock arf> offered when they are 
ill. (Vadles are offered for getting cliildren, and figures 
of breasts >)y young women whoso own breasts are 
under-developed. Figun^s of animal pests, such as 
rats, boars, etc., arc used U) stw^ure protection from 
them. A wooden tortoise is said to have been a 
0111*0 for stomach-ache. All offerings are placed before 
the deity for a short time and tlien heaped up by 
the side of the temple. 

Viscera of Primates 

Strattks (Proc. ^\mc.r, Phil. *SV>r,, 76, No. 1 ; 1936) 
has dissect<?d fully the viscera of three 8]jeoirnen,s of 
orang-utan, on oltl male with an anterior trunk height 
of 49‘S cm., a juvenile male and h new-bom female. 
He has utilised the information thus obtained to 
prf'face a comparative account of tin* viscera of 
primates in general. It is found that the four authro- 
}>oids and man exhibit a grouj) of characters in 
common that indicate their attinitif^ and close genetic 
relationship. These includo the high and partially 
transverse disposition of the heart, the reduction of 
lobation of the lungs, the ri^triiaion of the pleural 
Hac.’.s and their stx^rnal dissociation, a true \'ormiform 
apx>endix, a sigmoid colon, the completion of an 
ascending mesocolon, the development of a secondary 
jejuno-ilcal mesentery and tlie re<luction (savt> in the 
gorilla) of hepatic lobulation. All of them offer a 
curious mixture of primitive and spocialistHl char¬ 
acters, but there appears from the parts under review 
no reason for supposing man to be more clo8ol>’ 
related t<^ the chimpanzee or even to the chimpanzee- 
gorilla stock than to tho other primates. 

Antarctic Foraminifera 

Mh. Arthur Kahlanu has now published Part 3 
of tho Foramiiiifora ('‘Discovery*’ Reports, 10, 
pp. 1-208. Cambridge : University Press, 1936. 
37/». fid. net). This embraces the Falkland Sector 
of tho antarctic (excluding South Cloorgia), the first 
part having dealt with the bottom deposits of the 
Falkland Islands and adjacent seas, an area outside 
the extome limit of the pack-ice, with a characteristic 
sub-antarctic fauna; the second part witli tlie 
deposits of South Georgia, which lies within tfie 
antarctic regions although very nearly in the same 
latitude as the Falkland Islands. The present report 
deals with a large area farther south, oxtondixig over 
nearly 90® of west longitude, or practically a quarter 
of the south polar cirtmmference. Tins is a very 
intercjating contribution to our knowledge of tho 
distribution of the group. It is a question whether 
the deep sea was populated by migration from cold 
polar wafers, or whether tlie emtarctio fauna hod iU 
origin in the deep sea. The author is inclined to the 
view that the antarctic fauna originated in migration 
principally from the deep water of the adjiw*ent 
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ocoariH, and that the invasion is still in active progi-eas. 
He bolieves that, with the exception of a few species 
which appear to have a circumpolar distribution 
and are not found in the deep sea of warmer latitudes, 
the present antarctic fauna represents the 8\iccessful 
attempt at the colonisation of a fresh area. Tlw^re 
are not many genera and species, and these are 
chiefly primitive forms, principally belonging to the 
Arenacoa ; conditions of life not having favoured the 
hyaline and porcellanoue forms to any great extant. 
Certain species of Potufio origin were found in those 
regions which hail no previous antarctic history yet 
were known from Australia and New Zealand areas. 
This is Bpeoially the cose with the genus La^ena^ 
but tliere are also other forms which show an ex¬ 
tension of the range of spetnes in an eastern direction 
across the South Pacific. A few species appear to 
have a complete oircumfK)lar distribution, and are 
nt>t known outside the Antarctic. 

Mallophaga or Bird-Lice from the Tinamous 

M. A. Carbickkr, jun., has recently published an 
extensive paper on the above subject (Proc. Acad, 
Nat Sot, Philadelphia, 88, 45-218 ; 1936). Next to 
the struthious birds, the tinamous represent the 
oldest living family of birds. Tlieir mallophagous 
parasites fonn the most extraordinary group of these 
lice of which we have any knowledge. The generic 
diiTeronces and extremes are very remarkable and 
can only bo explained on the basis of the great 
antiquity of the host family. The great majority of 
the Mallophaga found on tinamous belong to a group 
of genera which constitute a now family—the 
Heptapsogastridsc, the chief character of which is the 
reduction of the abdominal segments to seven in 
number. This feature is brought about either by the 
complete loss of the first segment or by the fusion of 
the first and second segments. The author remarks 
that the tinamous possess the most diversified and 
bizarre collection of genera and species of Mallopliaga, 
while the family, os a whole, will undoubtedly take 
tot rank in the number of genera and species found 
on a single host species and individual. 

An Axnphidiploid Wheat 

An interesting new’ wheat hybrid is doscribod by 
Dr. D. Kostoff {CM. Acad, 6^ci. U,S,SM„ 1, No. 1) 
botwetjn the totraploid Triticfmi Timopheevi with 
28 chromosomes and the diploid T, ntonoooemm with 
14. The Fi hybrids were all stt^rile, but in a head 
which hod Ix^cn crossed with the pollen of an 
segregate from the triple hybrid, T, lurgid/um X T. 
dicoccum x T. vulgare, a single large grain was 
obtained. The plant raised from it 42 chromo¬ 
somes, and the evidence indicates that it was an 
amphidiploid produced by the porthenogenetio de- 
volopmtmt of an egg of the Timop?teein-m(moeoccum 
hybrid which had failed to undergo meiosis. This 
amphidiploid is intermediate between the two jiarent 
species, both of which, as well as the hybrid, 
wore immimo to rust and mildew. The amphidiploids 
are highly fertile, with spikes like the Fi in glume 
and awn characters but, as is tr> be expected, the 
cells are larger. This new hexaploid wheat (called 
T, Titnocoocum) is regarded as a very promising 
form to cross with T, vulgare, and thus introduce 
immunity into the bread wheats. It is possible, how¬ 
ever, that immunity may bo determine, at least in 
part, by coll size, the diploid and tetraploid species 
being more immune because of their smaller cells. 


Meteorology in Great Britain 

Thh latest vohxme of the “Weekly Weather Report” 
of the Meteorological Office, Air Ministry, which is 
now published only as on annual volume, is the 
fifty-seventh of the series. It covers the period 
March 4, 1934-^March 2, 1935. The report is in the 
form that was first adopted for tho volume giving 
data for 1929, according to which the information is 
partly expressed as we^y averages of the different 
meteorological elements regarded as of most imiK)rt- 
ance for agriculture—temperature, accumulated tem¬ 
perature, rainfall and bri^t sunshine—and partly as 
deviations of these elements from their ‘normals* or 
long period averages. There are fifty-seven well dift- 
trib(jtf?d stilt ions to represent the British IsJos, the 
stat'uwis being the same as those employed in the 
preceding volume. A table of normal weekly values 
for the twelve districts into which tho British Isles 
are <lividod, based on ilie records of the standard 
35-ytwir pesriod 1881-1915, is followed by another 
giving weekly departures for each district from the 
fiorresponding district normal, for the period under 
review, and these wet^kly doviatiojw from no?mal arc 
averaged for the four seasons and for the year. The 
characttJt of the year in any district can be ascer¬ 
tained by a glance at this table. Then follow the 
weekly data for each individual station, one station 
filling one page, an arrangement whi<jh similarly 
presents the main featiu^es of the year, but for a 
particular plaoe, in a very compact form. It can, for 
example, be seen with little trouble that in London 
(Kew Olw+ervatory) temperature in tho whole year 
ranged from 27^ to 84'' and was nearly two degrees 
above tho average; that rainfall was distinctly 
below and sunshine distinctly above the average in 
spite of the very wet and dull winter, notably sunny 
periods being enjoyed in July and again during the 
last part of August and the early part of September. 
The column of figures repnjsenting tlie departun.' 
from normal of temperature shows that there was 
only one week which was so much as 6® below the 
normal—that beginning on Oct. 28, with an average 
of 42° ; that in the week Iwginning on Deo. 2 tem¬ 
perature averaged tho remarkably high figure of 62'4'*, 
an excess of nearly 11*^ above normal; that, more¬ 
over, the cold week was prec^nied by twenty out of 
which only one was cold. 

An Optical Model for Studying the Acoustics of Theatres 

Thk acoustic oharaoteristios of a hall or theatre 
are almost completely determined by the reflection 
of the sound waves at the walls. The sound audible 
to the audience is caused by several factors. There 
are first tho ‘direct sound* waves; secondly, the ‘use¬ 
ful sound* which, in addition to the direct sound, 
includes every sound wave striking tho ear within 
1/15 of a second after the arrival of the direct sound; 
thirdly, ‘reverberation’ whioh inoludee the useful 
sound and all the contributed sound waves whidi 
reach the ear after 1/16 of a second; and finally 
‘echoes’. An echo is a reflected sound wave which 
owing to the peculiar shape of ptot of the reflecting 
walls predominates over the reverberation by means 
of its high intensity. The reverberation period is 
defined as the time taken by the iutansity of the 
sound to decay to the millionth part of its 
int^isity. In the case of musical productions and 
the spoken word, definite reverberaUon periods give 
optimum results. In the ideal theatroi the wholeaemfid 
radiated from the source wotdd reach the audienee 
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a» ujseful aound. UiilaaH tlio apeaker ia aurroundod 
by a aoimd this acoustic ideal cannot be 

even approximately realised. In Philips Technical 
Review of February, there is a deachptiou of an 
optical model which was used to perfect the acoustics 
of the Philips theatre at Findhov^eti. The model of 
the liall is made of sheet aluininiiun, and a small 
movable lamp is used as a ‘sound-source'. About 
50 per cent of the light is reflected from the 
walls, so that after three rofieotions tlie initial intensity 
of the light is reduced to about ten per cent. The 
luminous intensity at each point on tlio model is 
therefore determined by the interaction of only a 
fw reflected rays and so the msultant luminous 
intensity is an approximate measure of the useful 
sound intensity. The model showed at once that the 
greatest part of the audible sound came from the 
roof. This proves that in an open air theatre the 
spoken sound is much less audible. Further experi¬ 
ments witli another model enabled completely satis- 
results to obtained. 

High-Frequency Electric Melting Furnace Equipment 

In the G,E.C\ Jourml of May a dest^riptioii is 
given of a high-fiH^(]uency (doctric molting furtiaoe 
equipment recently installed in the Novo Steel 
Works at Sheffield. Wlieii the works were first 
founded in 1870, the whole of the steel produced was 
made from wrought iron by the cementation process 
followed by forging. Since then, the equipment has 
bwn continuously altonxl as the demands made for 
complete heat treatment, especially the treatment 
required for the high-class steels used for aircraft and 
motor-cars, have increased. The conditions required 
for thoir manufacture in the casting shop are now 
comparable for those associated with laboratory 
methods so far as precision, control and cleanlinass 
are concerned. Analysis allows that the .steel made 
in the high-frequency furnace on a commercial basis 
is of exceptional purity and uniformity. Stainless and 
other steels which contain high perctentoges of 
chromium, tungsten, molybdenum and other alloying 
additions are made without appnx^iable loss of these 
ooiifitituentB and without carbon mcroinont or the 
picking up of sulphur or other deleterious elements. 
It has been proved tliat if more than one ingot is 
potuod from one melt, (^ach ingot and ©very part 
of each ingot gives practically the same analysis. 
This is duo to the well-known stirring effect caused 
by convection currents within the molten charge, a 
phenomenon inherent and peculiar to the high- 
frequency furnace. So far as the workmen are 
concorned, the working conditions are greatly im¬ 
proved, as it is comparatively cool and comfort¬ 
able in the neighbourhood of the furnace. The 
capacity of the larger of the two funiaces described 
is half a ton. 

Carbohydrate Meubolism 

A uaBFTTL review, by Prof. O, Meyerhof, of recent 
work on carbohydrate metabolism is published (in 
Gorman) as a supplement to the March 1936 issue 
of Current Science (4, 669-682). The author confines 
himself chiefly to a discussion of experiments carried 
out in collaboration with K. Lohmann and W, 
KieBslingt in which the cause of alcoholic fermentation 
and the formation of lactic acid by enzymatic break¬ 
down of carbohydrates were studied. As a result 
of those resaarolies, the author formulates schemes 
for ^ series of changes occurring in both processes. 


which represent a further advance in our know¬ 
ledge of carbohydrate metabolism (see NATcraE, 
132, 337 and 373; 1933). The scheme for lacti<'^ 
acid formation is more detailed than that of 
Embden, from which also it differs at several 
points : thus in the initial reaction adenyl- 
pyrophosphatt^ reacts with hoxose to form hexose- 
diphoBphato and adenylic acid : the diphosphate is 
then converted into a-glycerophosphate and phospho- 
glyceric acid via dioxyacetone phosphate : Embden 
suggested that the intermediate stage was glycer- 
aldehy(h!phosphuric acid with dioxyacetonophos- 
phoric acid. The phosphoglycerio acid is then con¬ 
verted to phosphopyriivic acid, whicli reacts with 
hexose to form hexosediphosphato and pyruvic acid. 
The latter reacts with more hexose and phosphate to 
form triosephosphate, which with p37ruvic acid is 
converted to phosphoglyceric acid again and lactic 
acid ; in Emodon’s scheme the process is simpler, 
the phoaplioglyceric acid being converted to pyruvic 
acid and phosphoric acid, the former reacting then 
with a-glycerophosphoric acid to form triosephos¬ 
phate and lactic acid. The paper is illustrated with 
curves describing the experiments from which 
Meyerhof has been led to suggest his modified 
schemes for both fermentation and formation ol’ 
lactic acid. 

Constitution of Acacipetalin, a New Type of Glucoside 

Dr. CLpAUDk Riminoton lias recently described the 
isolation and constitution of a new type of glucoside, 
which occurs in several South African species of 
AiMcm (S. African J. Sci.^ 32, 164 ; 1936), Acaci- 
petalin is distinguished from all known cyanogonotic 
glucosides, including the corresponding product 
sarnbunigrin^ which Is found itx the Australian acacia, 
in yielding neither aldehyde nor ketone when hydro¬ 
lysed by acids. It is true that a small yield of acetone 
resulted from eicayme hytirolysis, but comparison of 
the molecular formula CnHi»0*N of ucacipctalin witli 
that of linamarin Cj„Hx 70 eN, the p-glucoside of 
acotouecyanhydrin, led to the intei-estiiig discovorj- 
that the aoetone was a set^ondary product, formed by 
di8int<:»gration of the unstable ‘aglucono' or primary 
product of h 3 ^dn)ly 8 i 8 . Tho isolation of aoacipotalin 
was rendered somewhat difficult on account of its 
association with pinit, tlie rnonomethyl ether of 
inositol, which is somewhat similar in properties. 
Eventually the glucoside was obtained as colourless 
crystals, which melt at 176° C. and are bitter to 
taste. The aqueous solution is laavorotatory, the 
value of [a]”"* being —36*6°. Its molecular weight 
was determined cryoscopioally, and ample chemical 
evidence was found of the presence in tho molecule 
of prussic acid and one glucose unit. The results of 
acid hydrolysis were puzzling, since isobutyrio acid 
was formed, but the key to the molecular structure 
was provided by subjecting tho glucoside to the 
action of boiling baryta solution before attempting 
acid hydrolysis. The gluoosidio linkage is practically 
untouched by the baryta, which merely hydrolyses 
the cyanogen group. This has the effect of stabilising 
the ^agluoono*, which was identified as isobutyryl- 
formic acid (oc-oxo-^-methylpropane-a-oarboxylio acid) 
(CHi)|OH.OO*OOOH. This led to tho establishment 
of tho constitution of acocipetalin as the glucose ether 
of dimeihylketenecyanhydrin (CHt)sC : C(CN).0. 

and it is tentatively suggested that the 
natural synthesis may be due to the condensation of 
glucose, aoetone and formaldehydeoyanhydrin. 
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The Present State of the Theory of Natural Selection 


O N May 14. the Koyal Society hold a disoiiasion 
on “The Present of the Theory of Natural 

Selfx^tion*’, Prof. D. M. S. Watson, opening the 
discussion, empliasised the Ifvck of evidence that 
structural features are adaptive. In the bracdiiopod 
RhynehoneUat speciinons with the inhalont and ex- 
halent apertures completely abnormal occur abund¬ 
antly in a randoni collection of largo numbers, of 
difforent sizes, from ()ne locality : tho abnormality 
has not been aeloctod out. Much more experimental 
jmxjf of a selectiVO death-rate is needed. While a 
change may t^ako place independently on parallel 
iiix^s, tho rate may differ ; there is a compensatory 
principle as in the evolution of tho horse, in which 
an advanced rate of change in the tooth is associated 
with a backwardness in the case of tho feet. The 
same adaptive structure may arise independently in 
nearly allied animals, or the samti ends may bo served 
by different adaptations in other groups. Perisso- 
dactyls show a dental peculiarity, incroeksing the 
grinding surfacies, which artiodactyls never do; 
what it is that prevents them from doing so, is 
a clue to evolution. Such typos of evolution, 
common to great groups, hove nothing to do with 
the evolution of specific characters. Do ordinary 
species differ from each other by adaptive characters ? 
Quantitative results are of the utmost importance, 
yet they are not forthcoming. 

Prof. N. Timof^eff'Rossovsky prodtice<l important 
figures dealing with relative viability in races of 
Dromfphila, A state of over-crowding in a culture 
of tho flies under optimum conditions can be produced 
by the introduction of others, leading to tho fieath 
of a certain number. The percentage of viability of 
various cultures thus over-crowded shows that certain 
races will survive blitter than others at raised or 
lower temperatures. AlthougJi races from (iifferent 
areas may show no morphological differoncos, their 
viabilities at different temperatures agree with the 
climatic conditions of the areas they occupy. The 
populations of eastern Europe in a typical continental 
climate have higher viability at temperatures beyond 
noimal in either direction than the north European 
race, which endures increased cold bettor than the 
Mediterranean, race ; this, on the other hand, endvu'os 
iricroiwd heat alone better than tho former. Thero 
is evidence that there do exist in the wild population 
sufUciont allelomorphs to provide material for selec¬ 
tion for climate, and that each of the mutants has its 
own spetiihc relative viability dependent upon com¬ 
bination with other genes ; small mutations affecting 
viability occur at least twice as frequently as lethals. 

The diftbrentiaJ elimination of genotypes of low 
\ lability was discussed by Prof. R. A. Fisher in the 
case of four species of grass locusts. There was 
unmistakable evidence of this, by deaths between 
tho time of formation of the zygote and the time of 
capture, or between the time of capture and the time 
of formation of the next generation. In one case, not 
e\^en complete sterility would explain the disparities 
observed ; there must have been differential elimina¬ 
tion of one genotype of low viability. 

Prof, E. J. Salisbury urgo^i that plants have much 
greater tolerance to suppos^ly lethal conditions than 
is thought to l>e the case ; elimination is largely 


among juveniles. Survival is determined by I'eoction 
to competition for space ; wild communities of an 
open character contain many microspeoiea. Alliwl 
raicrospecies grown in dense oult\iros show grevat 
mortality ; a denser culture of a singlo than of mixed 
miorospecies can be grown. Deepib^ Darwin's axiom 
that comj>etition is greatest between individuals of 
the same sptxjies, if they have no different competitive 
equipment, enormous numbers can live together 
without mortality. 

The view that natural selection roduem poly¬ 
morphism and favours distinct spooies in different 
enviroiiments was expressed by l>r. W. B. Turn'll, 
who cited many oases of close mlaptation to environ¬ 
ment in plant species growing in contiguous areas, 
differing by well-marked character yet each not 
spreading from its own area. The colonisation of a new 
area may be aided by a difforoneo in habit, and Dr. 
T. J. Jenkin ascribed the difference between the 
annual rye-grass occurring in South Europti and the 
northern pt^rennial spocics to an original divergonce 
of habit wliich favoured different forms in different 
climatic environment. Such differences wore not 
shown in morphology ; tlie grasses are all diploids, 
and can b(' intercrossed without any noticeable 
change except a disturbance of meiosis. 

Close a<lar>tations wore stated by Capt. CyriJ 
Diver to be liinitationB ; many species do not show 
them, and they may oven be disadvantageous. ifle 
variability goes with adaptability ; more common 
spcHues arc more variable than tho loss common, so 
that a succt^saful species may be presumed to pnjservo 
wide adaptability. If close adaptations ore a measure 
of the working of natural selection, wide adaptability, 
being incompatible with them, can scarcely be attri¬ 
buted to natural selection. The important thing for 
a species is to bo tolerwit and preserve a wide adapt¬ 
ability, and not close adaptations. Tliis is best 
effected if there is no selective pressure to limit these 
adaptations; a (X)ndition i>f selective pressure 
causing close adaptation suggests that a species is 
losing rather than gaining groimd. 

Thor© is difficulty in believing that adaptation is 
due to natural selection in oases where a new form 
is foimd living under the same conditions as its 
t>arent form. This point was also emphasised by 
Prof. R. Ruggles Oates; there is little evidence 
that natural selection is aidmg the spread of new 
forms. Thus an apetalous form of Saxi/roffa virfftn- 
ieneifif having started in Manhattan, has bocomo 
abundant in Massachusetts ; a teratological form of 
Drosera spreading vegetatively has occupied an area 
of half an acre to the exclusion of the typo form. 
The size of a popvdation is of extreme importance ; 
much de;H)uds upon whether all individuals can ineet 
to interbreed, which is imlikely in widely Bcattoretl 
species. There is an effective range of interbreeding 
which will be less than the total range. Even migra¬ 
tory birds return to breed at the same spot, but 
plants have their effectiveness inoreaeed by necessary 
visits of pollinating insects or of wind. Therefore 
an elemcmt of chance may affect spread. 

Dt. W. B. Turrill pointed out in his contribution 
that large changes of environment, such as is pro^ 
duoed by man’s deforestation, afford of^vortunities 




May 23, 1936 


NATURE 


877 


for enttabli^unt^nt of a new population, and that 
migrattion might be of 1 ©sh importance than cluingoei 
in §itu. 

Theories of evolution were divided by Prof. R. A. 
Fisher iiito two kinds : those that explain adapta* 
tions, and those that fail to account for them. The 
development of the living organism must account for 
adaptations, otherwise (i) Hpexiies must arise by an 
inner urge cauamg a progressive predetermined (lourse 
undet<o*red by differences of birth or death, (2) the 
environment must govern the course of changi^. 
Tho ''mutation thci^ry, once popular among geneti¬ 
cists”, omits the consideratioii of adaptations, and 
fails to explain the functions of organisms or their 
parts. 

Dr. H. N. Salaman, in a few words at tlie end of 
the <iiHcusBion, showed tliat a mutation might arise 
which only in certain circumstances might Ix^ of 
direct value to a Hpf’>cies. A Solatium from Mexico, a 
country free from wart diseases has in Great Britain de¬ 
veloped a recessive, bnxl true, which is immune to wart; 
a character that is ^iseU^s in its native countr>' but 
of the utmost v^ahu^ j‘or Kngland. 

Tlie value of protective tKiaiitations in mimicry 
among arthrojKKlH was HtresscHl by Prof. O. D. Hale 
( arptniter. Mimetic <>flFe<*ts are produced in a variety 
of ways all seiving the same end ; a characteristic 
product of natural selection. Pfilymorphism in tho 
v.iiHi} of mimifiry is favoured by natural Hcletd-ion, 
contrary to the views of Dr. Turrill. A sjKsiies gains 
by resembianco to differtmt models or many kinds of 
inanimate objects, os this increases the work the 
enemy has to d(i in finding food. Habit jilays an 
important part; conspicuous species furnished with 
unpleasant ciualitios have habits iiisplaying theun ; 
mimics fiave habits enhancing the likeness, but often 
abandoned in real danger. The fact that mimicry 
deceivcM? the artist but not the anatomist can only be 
explained by natural selection. The coiTOspondcnce 


betwetm models and mimicry in prociso distribution 
is of utmost importance. 

The question of numbers was discussed by Prof. 
J. H, 8. Haldane. We are not in a position to detect 
evolutionary (dianges in a population at our disjxiftal, 
Palseontologists ognx^ that at least 20,00(1 generations 
are required to produce a recognisable change. If a 
gene is increased by 0*01 per cent, its frequency will 
increase in a random population from 0*01 to 99 per 
cent in 2d,400 g^mcrations ; but it would nwd a 
population of four millions to reveal it. This point 
hod been also considored by Prof. Ruggles Gates, 
who said that in quite small populations the con¬ 
ditions would scarcely difft^r from chance sur\'ivals. 

Prof. Httldaiu? also said tliat new genes must l>e 
such as to decrease fitness, for if not they would 
already have spread through a population. The 
primary role of natural sohjotion is to stabilise a 
.species. Evolutionary changes are only to be ex¬ 
pected as a result of drastic changes in environment ; 
there is rarely direct evidence of s<Section. But such 
evidenoo exists in inati, in the case of resistance to a 
disease : the progn^ssivc diminution of tiiborculosis 
is due to natural selection developing immunity. 

Parallel mutation was diaoussfMj by Prof. Ruggles 
Gates : it is so aburuiant, oausing parallel evolution, 
that wo must look on phylogeny not *i8 like the 
usual Darwinian tree, but as the root system of a 
fig-tree which sends down parallt^l roots, descending 
anti interlacing. 

The facts of mimit!r>' in insec.ts, howGvt)r, atioording 
to Prof. Hale Carpenter, cannot bo oxi^Iained bv- 
parallel mutation. The results in mimics and models 
are not the same, and similar effects are prodiict>d 
in different ways. One of a series of forms of a poly, 
morphic raimetiti spijcies. of which the majority 
mimic species of one subfamily, may mimic a species of 
quite a (liffei*ent subfamily, aiul yet this form is 
linked with the others by intt*rmedintes. 


The Mysterious Number 137 


I T is a remarkable foot, first inatie prominent by 
Sommerfold^s disonasiou of the fine structure of 
the hydrogen spectrum, that from three physical 
constants, 7^ (Planck’s constant), c (the velocity of 
light in v€unio) and e (the charge on an eloctrtm), a 
dimensionless pur© ntunber can be formed, which 
usually occurs in the form 7tc/2xe*. with the numerical 
value 137, or more accurately 137*2. 

Dr. Max Bom. in a lecture delivorwl to the South 
Indian Science Association at Bangalore on November 
9, 1935 (JVoc. Indian Acad, SrA., 2, 533 ; 1935), 
declared that the explanation of tliis number must be 
the central problem of natural philosophy. Its 
existwioe con be ascribed to the fact that there are 
two different ‘natural’ units of length, a larger one 
X* «« A/wte (tlie so-called Compton wave-length) taken 
from quantum theory, and a smaller one Oo « cVwic* 
(the so-called radius of the eieotron). Their ratio 
is times the mysterious number. After pointing out 
the ffi^t importanoeof this number in atomic i)hysics. 
Dr, criticised the existing explanations of it. 

Sir Aithur Eddin^n oonsiders that it is associated 
with the number of degrees of freedom of a pair of 
electrons^ and obtains the value 137. Dr. Bom rejects 


this view, and socks for *iu alternative explanation 
based on the new Bom Infold-Pry ce unitarA^ field 
theory, which considers matter and field as one and 
tho same. It in\*olvc8 a very largo constant called 
‘the absoluU^ field’, which is the magnitude of tlie 
field in tlu? contro of the electron. It is suggcatfMi 
that the numlwr 137 is related to the ncutralUiition 
fn?quency of os<nllation of a pair of electrons, one 
positive and tho other negative (produced by light 
quanta passing the field of a nucleus), which approach 
and finally neutralise each other, emitting light 
quanta. Apparently the details of the calculation 
have not been worked out on Born’s own theory, 
but by working on a somewhat similar theory Kider 
and Kookol (two pupils of Heisenberg) obtain the 
value 82*4. Tins differs considerably frotn tho value 
137*2, but Dr. Bom <*onsiders tho disen^pancy not 
discouraging in view of the arbitrary tuwumptions 
made in the theory. 

Dr. Bom also uses the new field theory to explain 
the ratiq of the proton and tho electron, and obtains 
the number 2340. The experimental value is 1846*8, 
and the theory of Sir Arthur Eddington gives the 
value 1847*8 (Proc, Eoy, Soc,, A, 134, 624 ; 1931). 
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Prevention of Scaling of Mild Steel 


I N the heat treatment of Bteel during manufacture* 
Bcale is formed on the surfaoo by oxidation. Thin 
involves a loss of metal which in the aggregate ia 
ononnous. Moreover, the actual monetary loss is 
much increased from the damage to the surface, 
necessitating machining, and from the production of 
wasters outside sxx^cified dimensions. 

The factors affecting scaling are temperature, 
period of boating, nature of the steel and furnace 
atmosphere ; but of these, all but the furnace atmo¬ 
sphere are determined by considerations quite apart 
from those of minimum scale formation. The normal 
method of minimising sealing is to heat in a reducing 
atmosphere, which in the cose of a coal-fired furnace 
means the omission of smoke and, at the same time, 
a fuel loss represented by the potential heat in the 
incompletely bijmod products of combustion. In 
the post, BO well established was the tradition 
tliat a smoky atmosphere was essontiul to reheating 
furnaces, that steel-makers were exempt from 
many of the provisions of the Smoke Abatement 
Acts. 

The infiuonce of the comyiOHition of the atmosphere 
has wiceivod a systematic survey at the University of 
Leeds, and is described in a roiiort .by Dr. H. C. 
Millett and Prof. J. W. Cobb presented to the 
Institution of Gas Engmeers in November lost. 
Special attention was given to the influence of sulphur 
dioxide, oxygon or reducing gases in the furnace 


atmosphere. The ^neutral’ furnace atmosphere, 
representing the piixluots of the csomplete combustion 
of a fuel with no excess of air, was iteolf oxidiaing, 
water vapour being a more powerful oxidant ihw 
carbon dioxide. The addition of small and increasing 
percentages of oxygen to the 'neutral' atmosphere 
was acc^ompanied by a rapid inoroose in the scaling, 
whereas nimilar snudl quantities of reducing gases 
wore m\ich leas effective in restraining scaling. 

Observations made upon the influence of the 
sulphur content of the fuel disclosed some interesting 
foatures. It was found, for examplo, that at 1,000® C., 
0‘10 i>er cent sulphur dioxide in tlws ‘neutral' atmo¬ 
sphere, the quantity forthcoming from an average 
coal or fuel oil, gave the same increase in scaling as 
1 *0 per cent oxygon in the furnace atmosphere. Those 
results bear on the question of the degree of purifica¬ 
tion necessary when coke oven gas is to bo used for 
steel manufacture. 

The authors conclude that the best results as 
regards froodom from scaling will only be obtained 
from furnaces so designed, constructed and controlled 
in use that on atmosphere containing no free oxygen 
and a minimum of sulphur dioxide and steam can 
be consistently maintained, but that complete 
elimination of scaling, as is sometimes reijuired, can 
only be brought about efficiently by indirect heating, 
in which the bulk of the products of combustion does 
not come into contact with the metal. 


Petroleum Research 


T he petroleum industry in Amoric^a has been 
initiated and develojied pratjtically within the 
last thirty years ; yet it is to-day there regarded as 
one of the most important industries. Not only is 
about eighty per cent of the rated house-power of 
that coimtry generated by oil and its products, but 
in addition the petroleum industry is one of the 
largest purchosort of steel, iron and motor-vehicles, 
etc. At the same time it is the second largest customer 
of shipyards, which supply the necessary tank ships 
for transjiort, 

The Gulf Research euid Development Corporation, 
Harmaville, Pa,, has recently circulated a brochure 
which delineates tlui part played by industrial 
research in the solution of scientific, economic and 
social problems arising in the x>ast in connexion with 
exploitation of petrolmim, and indicates lines on 
which immediate problems are to bo tackled. Thm 
is of particular interest in that it becomes evident 
during perusal that there is no phase of petroleum 
discovery, exploitation, refining or marketing which 
is not governed by laboratory or field data obtained 
as the result of intensive researtsh. In exploration 
work, the geophysicist has superseded the less reliable, 
casual prospector, and by magnetic, gravitational, 
seismic or other methods is able to obtain a more or 
less accurate map of rocks lying many thousands of 
feet below the amfooe. In production, small samples 
of rock can be removed from tlie boring and analyses 
made to determine porosity, permeability and other 


relevant characteristics. Further, by correlation of 
results an estimate be made of total thickness 
and areal extent of oil-bearing strata. 

The annual losses of the pt^troleum industry from 
mechanical failure of equipment and corrosion amount 
to some millions of dollars. This alarming foot shows 
how vital it is that research should be prosecuted to 
find materials most suited to withstand the particular 
strain imxK>8ed upon them by petroleum engineering. 
Already it has been proved tlmt steel of low carbem 
content and containing up to 4*5 per cent of nickel 
is bettor than the ordinary type for this work ; this 
is only one of many important discoveries which help 
to reduce losses to the industry as a whole. 

The aim of research workers is to reach a point 
where specifications can be issued to the industry 
for all classes of materials, which will gtiarantee 
maximum rotmm in service for each doUar invested 
in equipment. 

Enonnous scope is offered to research workers in 
selection of the bast product for a partkulai' purpose. 
Already there are more than four hundred uses to 
which petrole^im products arc put, for eaeh of wrjlpoh 
it is necessary to provide many diffident matHals 
because of variations in application. When il is 
considered that technical progress is behig made 
every day in each of the industrieB served by 
petroleum, then it must be admitted that the ffdd 
of petroleum products research itiself is correspond* 
ingJy boundless. 
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Educattonal Topics and Events 

CaMBiucdOB. —B, C. Browne, of Pembroke College, 
has been appointed Univomity demonstrator in the 
Department of Geodesy and Geophyaios. 

M. H. A. Newman, of St. John’s Collego, and 
W. V. D. Hodge, of Pembroke Collego, Lowndean 
professor elect, have been api>omted delegates from 
the University to the International Congress of 
Mathematicians to be held in Oslo on July 13-18. 


Glasgow .— Sir Hector Hethorington has boon 
Appointed principal of the University in succession 
to Sir Robert Rait who will retire on Septombor 30. 
Sir Hector was principal and professor of philosophy 
in University Collego, Exeter, from 1920 until 1924, 
and has l>een vice-chancellor of the University of 
Liverpool since 1927. 

The Senatus Acadomicus of the University has 
resolved to confer the honorary degree of LL.D. on 
the following, among others, at the graduation 
certiraony to 1 h> held in June : Prof. Ludwig Becker, 
emeritus professor of astronomy in the University; 
Prof. T. H, Brycic, emeritus professor of anatomy in 
the University ; Dr. Ernst Cosairor, formerly rector 
of the University of Hamburg ; Sir George Arthur 
Mitchell, president of the Mining Association of Great 
Britain; and Sir Ixwnard Rogers, president of the 
Royal Society of Tropical Medicine and Hygiene, 
Sir Robert Muir is retiring from the chair of 
{)athology at the end of the current session. Sir 
Robert has occupied this chair since 1899, and under 
his direction the Department has grown into on© of 
the leading centres of pathological research, with 
modem well-equipped laboratories. 

Profs. E. B. Bailey and Edward Hindle have been 
appointed official representatives of the University 
at the Harvard tercentenary celebrations. 

Sir Daniel Stevenson, Chancellor of the University, 
has provided funds which amount in immediate 
capital value to £4,000 for an extension of the build¬ 
ings of the Department of Botany. This very generous 
gift by one who lias founded two chairs and a lecture¬ 
ship and has helped the University in other waj^ os 
"f.wUl provide a laboratory for classes in advanced 
' tjpgy and mycology and several private rosearcjh 
for members of the stedf or research students, 
present building, which was opened in 1901, 
to the foresight of Prof. F. O. Bower, is well 
9ppd with leoturo-rooms and laboratories for 
elementary classes, and with the additional 
iities provid^ by the Chancellor’s gift will be well 
1 for advanced teaching and research in the more 
ant branches of botany. 

—At the meeting of Convocation held on 
IS, the following resolution moved by Mr, J. 
firart Cook was adopted by a substantial majority : 
COiOVOOation is strongly of the opinion that 
|iate aeol^Mnunodation oki the Bloomsbury Site 
' h^^ipserved ’to promote research and the 
of Boienoe and learning’, to train 
ll*in the methods and spirit of scientific and 
blogioal reseoroh, to oo-ordinate research work 
out mider University Professors and Teachers 
eonirtitueat oollegee, and, in particular, to 
p facilities for external graduates desiroits of 
^dog post-graduate research work.” A resolu- 
eved by Dr. Brinley Thomas in favour of the 
of the principles of the Ballot Act of 
Utuveffsity parliomentai^ elections was also 


adopted. A motion relating to the Bloomsbury site, of 
which Mr. T. LI. Humberstone had given notice, was 
deferred to the next meeting to be held in October. 

Thk Animal Conference of the Association of 
Teachers in Teolmical Institutions will be held at 
Plymouth on May 30-June 2, under the presidency 
of Mr. W. T. Maceall, of the Technical College, 
Sunderland. The following resolutions will bo con¬ 
sidered r part-time and full-time day courses ; over¬ 
time and shift system ; school leaving ago ; extension 
of teolmical education; recruitment bi industry. 
Further information can be obtained from the 
Secretary, Mr. J, Wickham Murray, 29 Gordon 
Square, London, W.C.l. 

It is hoped to make an appointment to a Busk 
studentship in aeronautics during July, 1936. Tlio 
studentship is of the value of about £150 and is 
tenable only by a British subject. Resoarch may bo 
carried out either at liomo or abroad. Furtlier 
information can be oV>tiuned from Prof. B. Molvill 
Jones, Engbiooring Laboratory, Cambridge. 


Science News a Century Ago 

Faraday and Scbcenbein 

Ok May 26, 1836, Faraday entered in his “Diary” 
that he had ”been making a few experiments this 
morning in relation to Professor Sohoonbein’e [of 
Basle] latter to me on the relation of Iron to Nitric 
acid and other metals”. The experiments which 
were begun on that day were continued at intervals, 
as the entries show, until June 17, The letter from 
C. F. Schoenbein referred to, a lengthy one describing 
observations on the passivity of iron under certain 
conditions in nitric acid, was afterwards communi¬ 
cated by Faraday to the Philosophical Magazine^ 
together with a dissertation of his own upon the 
subject, and published {Phil. Mag., 9, 53 ; 1836) under 
the title “On a Peculiar Voltaic Condition of Iron”. 

Schojnboin’s letter opens with the words : “As our 
continental and particularly German periiKlicals are 
rather slow in publishing scientific papers, and as I 
am anxious to make you as soon as possible acquainted 
with some now electro-chemical phenomena lately 
observed by mo, I tedeo the liberty to state them to 
you by writing. Bemg tempted to do so only by 
scientific motives, I entertain the flattering hope, 
that the contents of my letter will be received by 
you with kindness”. Apart from its scientihe con¬ 
tents, this letter is of uiterost os the first that Schosn- 
bein wrote to Faraday. It was the beginning of a 
correspondence which extended over twenty-six 
years. Encouraged by Faraday's interest in his 
experiments, Schconbein wrote again. From this 
beginning there grew up first an acquaintanoo and 
afterwards, when they hod met, a warm friendship 
between the two men which lasted to the end of 
Faraday’s life. The growth and continuance of their 
regard for each other may be traced in the valuable 
edition of “The T^^etters of Faraday and Schmnbein” 
prepared by Kahlbaum and Darbishirf? and publisljod 
in 1899. 

The Whitby and Pickering Railway 

One of the earliest sections of the present System 
of the London and North Eastern Railway to be 
opened for traffic was that from Whitby to Pickering 
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in the Nortli Hiding of Yorkshire. The line included 
nine bridgoB, one 312 ft. in length, and a tunnel 130 
yards long at one end of the Vale of Goathland. It 
was opened on May 26, 1836, as a horse-worked 
railway. ‘‘The trains in both directions hod heavy 
gradients to overcome, and, since they wore con¬ 
tiguous and too steep for horses to surmomit, a most 
ingeniotis method was oinploywl. As the traffic for 
each direction was irregular ond unequal, a tank was 
provided, mounted on railway wheels, at the top of 
the incline, which could bo filled with water, to give 
a greater load than that to be Ivoisted. When the 
wagons had been pulled up the ascent the water was 
allowed to run away at the foot of the dosc(5nding 
incline.” (Shorrmgtun.) 

Standard Scale of the Royal Astronomical Society 

is the Athenanim> of May 28, 1836, is a long 
abstract of th(J Report on the standard Stjale of the 
Royal Astrononhtial Society, the consideration of 
which hotl occupied the Sornety on tliree oveninga. 
The Report was drawn up by Bail}. It contained 
first a history of the British Standards down to the 
destruction of the Parliamentary Standard during 
the fire at the Houses of Parliament in October 1834. 
In consequence of th(i d^^structiou of the Parlia¬ 
mentary standard, said Buily, and the uncerUiinty 
whether the Government will think propter again to 
inU'rfere and decode ui)on the subject, it becomes 
noceHsary tJiat the scientific world should agn>c upon 
some definite standard to bo appealed to on all 
oce^ions whore grt>at accuracy and precision are 
requinnl. The important trigonometrical optirations 
in England, Wales, Irelantl and India will lose much 
of their value if thc^y are not reduced to some known 
and permanent standard of measure, comparable 
with the standards of other comitrios where similar 
operations have been j>erfornuMl, A great variety of 
subji^cts might !>e twlduced where (^xtronin precision 
and accuracy are requisite, and it is hopinl, ho said, 
that the now standard scale of the Society will tend 
to remove some of the iuconvoniotioes and evils to 
which reference liad b(>en mode. 

Natural History Museum at Leyden 

Ik a note in its column of “Miscellanea” in its 
isHue of May 28, 1836, on the museums of Holland, 
tht) sai^l : “So much attention has l>een 

dirocttHl to fiublic museums that [they wore glad] to 
publish an a(icouiit by a <!orrespondent on the 
Museiuns of Holland. At the Hague there was a 
Gallery of Paintings, a Royal Museum of Curiosities, 
(Hiiitaining an ethnological collection, a Museum of 
National Antiquities, and the Royal ("abinet of 
Medals. Coins and Gems housed in the Royal l^ibrary. 
At AmsUsrdam there was a National Museum of 
Paintings, Statues, etc., and at Leyden a noble 
Museum of Natural History, enriched with the 
numerous collections from the Hutch Colonies in the 
East and West Indies, and the magnificent asserriblago 
of natural objects which formerly belonged to that 
eminent naturalist Tcmminck, who is the director of 
the establishmont. Several travelling naturalists 
wortJ employed in searching for the varied treasures 
of natun^ in different jmrts of the world, and in 
transporting thorn to the grand repository at Leyden, 
which though support^nl by so small a state as 
Holland, would bear comparison with any museum 
in Europe.” 


Societies and Academies 


Dublin 


Royal Dublin Society, March 24. G. Cbuisss,Cal¬ 
laghan and M. J. GoBMAK : Loss of colour in violet' 
bacteria. Loss of colour which occurs in cultures 
of those organisms when they liave been in cultiva¬ 
tion for some time does not apf>«ar to be affected, 
as is known to bo the cos© in other pigniont-producerM, 
by the composition of the medium. The tornporaturf^ 
of incubation and the reaction of the medium wore 
the only conditions of those investigated found to 
influence the colour of the cultures- most pigment 
being produced at 25®—28'’ C\ and pH 7—8. Robert 
McKay : Method of infection of oat grain with 
UstiUugo A'vencR^ and the influence of external faidors 
on the iiKudonee of the disoase. Flower inoculated 
oats wore cf)mi)arfxl with grain contaminated previous 
to sowing in two suceessive years. Under the experi¬ 
mental conditions described, and using s|K)rea of higli 
germination, shellwl grain contaminated beforfi sow'- 
ing gave the higliest perc<mtagt^ of infection. follow<Hf 
by that with hulls intact and then flower inoevdateti 
oats. In the case of flower in(KujlatfMl oats, de- 
hulling i>?d\iced infection by 35-50 per cent, washing 
reduced infection by 32 -56 j>er cent, and do-hulling 
and washing rcduccMl infe<rtion by 62-96 per cent 
when such grain was sown. The conclusion arrived 
at wa* 4 , that most i>f the infection was derived from 
viable ungt^rminat.od sp<}r€^« and not from resting 
mycelium. 



Royal Irish Academy, April 27. J. G. Semple : Con- 
tact conditions for surfaces. The theory of multiple 
contact of surfaces, at a point (node or binode) <^r 
along a curve, is disoussod, purely synthetic methods 
being employed instead of the strictly algebraical 
machinery of previous investigators, notably Miss 
Hudson, in this field. After considering the analysis 
of binodoH into chains of infinitesimal curves, total 
infinitesimal bases at binodes, the abstract a fold 
curve atrip, and the bohavio\ir of the curve of intfir- 
section of two 8iirfa(.ies at a binodt> of (sj, contact, 
the author justifies the introduction of virt*u|l 
for all the contact coiKlitions concerned, andj 
their postulation and equivalence, thusW^en^ 
indepmdently, and in some cases extenq|iig, 
Hudson's roHultK. ^' 

Paris 

Academy of Sciences, April 15 (C.R., 202,1317-li 
The president aimouncetl the death of Maurice 
post }>reHident of the Acatiemy. Emile Jougc 
C omments on the theory of waves of shock prodi 
in a gaseous atmospheres by a solid exidosiv^, , 
Haumeukibh ; The movement of a plane 
which remains hornographic to itself. A. Ko| 
GOEOFF : Tlie properties of Betti groups of Jo 
bioomi)act spaces. PAUL ALEXANOKorp and J 
PoNTHJAOiK : Varieties of n dimensions generf!d| 
LlfeoK Dub AH : The nature of the superficial 
ductivity of cuprous oxide. After removal of g4 
prolonged heating in a va<suujn, the erurfooe 
ductivity of cuprous oxide becomes negliwb 
is also the case with the fresh surfiwje obtaine 
breaking a specimen in a vacuu^w' Jeak Jac3 , 
Trillat and Shioueo Oeetani : Klectronio anal| 
the influence of a prolonged passage of a bund 
electrons through thin films. Local bombard 
with the electron stream causes changes in the siii5 
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6f a tihki gold fibo : the dii^cram beDOatea faint and 
hixaUy diaappee^. A local riae of tempeimtuire caused 
by we eleotrootia is suggMted m the cause. Emile 
iPnfiBiUDT and Oecarles BiotnoKST; The influence of 
a uniform magnetic fleld on the \iltra-short waves 
obtained with a triodo lamp. Jacques Bi^kabd and 
Geobgeb Ohaudaqn : Contribution to the study of 
the decomposition of ferrous oxide. Mabgel Tuot : 
Some secondary acyclic alcohols from C, to Ox,. 
EMUiE Fledbeitc : Contribution to the ph 3 ^ical and 
chemical study of bread-making. Albert Pobtevik 
and Hobebt Lemoike : The influence of various 
factors on the formation of graphite during the 
solidifleation of iron castings. Loins Royer : The 
influence of the symmetry of the medium on the 
symmetry of corrosion figures in crystals. Now 
examples. Mabxus Baooino : Joint action of tem¬ 
perature and plant poisons on the development of 
young mammals. Albert Oorts and Hekrt Canai* : 
The composition of the essence of Primula auricula. 


Brussbls 

Royal Academy (Btdl. Sm,, 32, No. 2; 1936). 

F. SwABTS : (1) On fluorooyolohexano. Method of 
preparation and various chemical properties of this com- 
pound are described. (2) On oatal>^ie hydrogenation 
of organic fluorine compounds. The fluorine in 
fluorbenzeue is readily replaceable by hydrogen in 
catalytic hydrogenation, but that in fluorocyclohexane 
is not. H. BxTTrGHKBAOH : Measurement of tiie angle 
of the optic axes and determination of the optical 
sign by means of refractometry. Description of a 
method applicable to the case of a section parallel 
to the plane of the optic axes. V. Willem ; The 
respiratory triphasism of the lizards. Differences in 
the respiratory movements of reptiles and mammals 
are examined. F. Bureau : Integration of linear 
equations with partial derivatives, M. Koubbnsky : 
Generalisation of the Charpit-Lagrcuage method for 
the integration of first order equations with partial 
derivatives. F. Baokbs : A characteristic property 
of congruences. L. Long : A plane net (4). 
YyjdiftnrE Dupont : Electromagnetic force and couple 
» jpravitational field. B. Rosek and F. Monfort : 
^ " heUr band system of Se, in the red. A new system 
tving the same upper level as the principal system 
^ *L. P. Gilard and L. Dubbul : Introduction 

the knowledge of the dimensions of the aggregates 
eUica glasses at high temperatures. Determination 
^molecular weight of the polymerised aggregates 
from the variation of their viscosity with 
iperature. 

Roue 

lyal Madonal Academy of the Lincet {Attit 22, 483- 
193(U^ E. Bompiani : Some projective in- 
ats oSHburvilinear elements. R. Einaudi : 
chy's problem by means of differential oqua- 
with singular coeflioients. L. Sona : Translo- 
latory current which invests a bilateral lamina, 
lynamio applications (6). F. OnoNB: (1) 

al equations of tiurbulenoe. (2) Absolute 
of units of measurement. L. Laeoooetta : 
aination of the earth's dimenBiotia by meaiia 
meohanioal method of Galileo through the 
at of the distance of inaocessible points. 
EO : The plane elastic problem and its inter- 
iXK space (1). L. Gialanella : Becentrioity 
frb^oAs in ^e x>roblem of two bodies with 
increasii^ masses. G, Hamaocxoni : Skeleton 


of EUphas planifrons found in the Pliocene of the 
Val d'Era. E. Sxlvestboni : Effects of mono- and 
bilateral subrenalectomy on the nuclear sizes of 
some endocrine org^is. O. Austoni ; Determination 
of ciliary movement and of its polarity studied by 
means of the ultra-violet irradiation of neurules of 
i2ana eaoulenta. 


Washington^ D.C. 

National Academy of SicienceB (Preo.. 22, 151-103, 
March 15). Clark Wissleb : The excess of females 
among the Gree Indians. In aboriginal times, the 
excess was due to the hazards of hiuiting taking toll 
of young males ; on the rosorvations, these hoards 
largely disappear and the proportion of males soon 
increased. A. M. Partansky and H. K. Benson : 
Aiucrobic fermentation of sulphite waste liquor by 
bacteria of freshwater muds. Methane-type fermenta¬ 
tion, resulting in the gasification of ali organic con¬ 
stituents with the exception of lignin, took place with 
every organism used (temperature 36^^ C., incubation 
time 340 days). The heating value of the methane 
and carbon dioxide produced was 18,730 horse-power 
hours per ton of pulp inanuloctured. The lignin con 
be oxidised slowly biochemically at high dilution. Its 
pollution effect is thus small, but it slows down 
gasification of the other constituents (sugars) of the 
wasti3 li<|uors and sliould therefore be removed. 
Linus Pauling and Charles D. Cobyklt. ; The 
magnetic properties and structure of the ha?mo- 
chromogens and related substanoos. The hcomo- 
chromogens (compoimda of ferrous protoporphyrin 
and other substances, usually containing nitrogen) 
are characterised by two sharp absorption bands, at 
about 5600 A. and 5200 A. respectively. In a Ixeemo- 
globin derivative, this feature is correlated with a 
structure in which the four porphyrin nitrogen atoms 
form covalent bonds with a oential atom (iron). The 
same correlation of spectrum and structure can be, 
made for hesmociiromogen-like substanoos not con¬ 
taining iron. Donald F. Joneb ; Segregation of 
colour and growth-regulating genes in somatic tissue 
of maize. The evidence of colour-and growth-mosaics 
(areas of different colour and ‘pits' or tumour-like 
growtlw respectively) on maize seeds suggests segre¬ 
gation of genes for those charai^ters. Charles N. 
Moore : Convergence factors for double series 
nummable by N6rlund means. H. Bateman : Func¬ 
tional <lifferential equations and inequalities. Edward 
Kasnkr : A complete characterisation of the deri¬ 
vative of a polygenic fimetion. Chester Stock ; 
Hcaperomeryx, a new artiodaotyl from the Seape 
Eocene, Califoniia. Teeth, fragmentary^ jaws and 
other skeletal remains of no less than a hundred 
individuals have been found. F. Zwioky ; Absorp¬ 
tion of cosmic rays in the Milky Way. If cosmic rays 
are extra-galactic in origin, the intensity in directions 
from the centre of the Milky Way should bo less than 
in directions from its poles, due to mcreaae<i absorption. 
The differen<!e should be detectable. Its observation 
would enable a determination to he made of the 
amount of matter in the Milky Way in the form of 
particles less than 10-100 cm. in dimensions. C. A, 
Berger : Observations on the relation between 
salivary gland chromosomes and multiple chromo¬ 
some complexes. The two types seem to have no 
connexion with each other; no evidence was found 
for the view that salivary gland ohromosomes are 
compotmd in nature. J. van Ovbrbbex : Different 
action of auxin-a and of hetero-auxin (preliminary 
note). Whereas the growth curvature of ooleoptiles 
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stimulated by auxin-a is deermised by exposure to 
light, those treated with hotero auxin are not affected. 
Sections of eoleoptiles inactivate auxins but not 
hetero-auxin. C. A. O. Wibrbma and A. Van Haere- 
VELD : The double motor innem'^ation of a crayfish 
muscle. Two motor axons only were found for the 
adductor muscle ; tho larger evokes a twitch and the 
Bmaller a slow contraction. A. G. Jacques : The 
kinetics of penetration (13). EfToct of pH on the 
entrance of potassium into Nitfilla at low concentra¬ 
tions. The lower tho pH in t he range used (6-8), the 
greater tho tendency for potassium to enter the sap 
from solutions containing O'OOOOl N potassium. Tho 
ehloride concentration of the sap remained practically 
constant. The exiwriments wore performed practi(i* 
ally in darkness. 


Forthcoming Events 

lMeeHny» rnurktd an a^^erj^A; are open to the public-^ 

Monday, May 25 

Koyal Geouraphioal Socikty, at 5.30.— *8ir Charles 
Boll ; “A Keceut Journey to Mongolia” (Filin). 


Tuesday, May 26 

Hovai. Society ok Abtb (Duminioks and Codonies 
Section), at 4.30,—Prof. J. W. Mnnro; ‘‘lusiwt 
Hamagc to Empin^ Products”. 

Institute of Patholoov and XiESKAKcn, St. Mary’s 
HospitaX, London, at 5,—Prof. E. N. da C. Andrade : 
“Artificial Radioactivity”. 

Warhurg Institute, at 5.30.—Prof. Ernst Cassirer; 
“Critical Idealism os li Philosophy of CHilture”.* 

Institution of Ctsul Knoinerbs, at 6.—^l>]ugeiie 
Schneider : “He<,-ent Pcvelopments in Metallurgy and 
their Influence on Engineering” (SpwiaJ Lec*ture). 

Gresham C.’oxleqk, Basinghall Street, K.C.2, at 6.--A. R. 
Hinks, F.R.S, : “On Making Great Telescopes” 
(Gresham LectiuYW on A8t^onomJ^ Succeeding kwtums 
on May 27, 28 and 29).* 

Birkbeok College (Natural History Society), at 8.— 
J>r. Georg*' Taylor: “Tho British Museum Kxjx^dition 
to the Mountains of East Africa”.* 

Wednesday, May 27 

British Psyoholooicai. S<k:iety (Mkdicau Section), at 
8.30.—Symposium on “Pattmis of Culture” to be 
ttpt^ned by Prof. C. G. Seligmaii (joint meeting with 
the Koyal Ant-hvf>j>ological livstitute). 

Thursday, May 28 

Linnean Society, at 5.—Dr. W. T. Caiman, F.K.S. : 
“The Origin of Insectrt” (Presidential Address). 

Koyax Vktkhinaky Coi.lrob, at 5.30.—Prof. L. do 
Bliwk : “Vaccination against Salmonella-In feet ion”.* 

Ohemioae Society, at 6.30.—(at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.J).— Prof. R. Robinson: “Synthesis in Bio- 
cliemistry” (Podlor lAwtuix*). 

Friday, May 29 

Koval iNRTmmoN, at 9.—l)r. H. E. M. Wheeler: 
“Current and F(»rthcoming Aivhwologioal Exploration 
in the British Isles”. 


Absooiation of Teachers in Tbchnioal InhTITUTIons, 
May 30“June 2, Annual Conference to be held at 
Plymouth. 


Official Publications Received 

Great Britain and Ireland 

. Toolmlool PahlloAtlotiH of the Intematloiml Tin Rosoarfih and 
OeVelOpiniuit CdunoU. Series A, No, 34 : Some Eeoent lavi»tl|atloaft 
on the Coitosien of Tin. By P. J. Maonaughtan and Pr. IS. H. Hedses, 
Pp. la, (hondon; Xntcruational Ttn Ke»earoh and Development 
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Science and 

D ITRING tJie pant generation, seientific men 
have generally adopted an attitvvde of 
indifference to and active interest or 

participation in political (jontroversy has been 
dieconrage^i by the leaders of British scienee. It 
must be admitted that there is mncli to justify 
a policy of aloofness. The world of political dis¬ 
course is pre-eminently emotive, and political 
ootitroversy proctoods with little regard for the 
standards wliich make up the prf)fe88ional ethic 
of scientific workers. The wrong tilings arc done 
for the right reasons : the right things are done 
for the wrong reasons. Effective action calls for 
an opportunism alien to the temperament of 
genuine research, and the issues which divide 
political parties have little relation to the (Toativo 
possibilities of applying science on a larger scale 
to the advancement of human welfare. 

The position of agriculture is a sufficient illus¬ 
tration of this irrelevance, Witliiu the framework 
of competitive private enterprise British agri¬ 
culture has declined, while a lop-sided mechanical 
technology has brouglit forth increasing urban 
Gongestion increasingly vulnerable to chemical and 
aerial warfare. That biotechnology would receive 
a powerful impetus, and that science in general 
would benefit from the colleotivisation of agri¬ 
culture as part of a rational population policy, is a 
view which would receive a sympathetic hearing 
from many scientific workers who ore not col¬ 
lectivists in principle. Also this is probably the 
last thing which our political oolleotivists would 
ever think of doing. 

Of late there have been signs that representative 
leaders of the scientific movement realise a new 
danger in repudiating the responsibility of the 
soi^tific worker os citixen. The retiring address 
of Sir S'rederiok Oowland Hopkins from the 


Citizenship 

presidential chair of the Royal Society, Sir dohn 
Orr’s recent book and articles, and pronounce¬ 
ments by Prof. F. Soddy, Sir Daniel Hall, Dr. 
Julian Huxley, Prof. J. B, S. Haldane and others 
are symptomatic of a new orientation ; and there 
is little doubt that they have the ear of the younger 
men of science. For variotjs reasojis—the betrayal 
of scientific freedom in presentf>rmany, tho 
frustration of medical progress by large-scale 
unemployment, the imj)etus which biological 
research has received from collectivist agriculture 
in the Soviet Union, and the shadow of a war 
whi<^h may destroy oiviliaation—there is a now 
awareness of social responsibility among the rising 
generation of scientific workers. There are no 
doubt many who agree with the views expressed in 
the letter on “Scientific Workers and War’" whitb 
appeared in Nature of May 16, in addition to 
those who signed it. 

In great formative jveritKls of British scietue, 
the man of science has been keenly aUve to the 
social implications of his work. The “Invisible 
College” was formed by men inspiretl, as Spratt, 
its first historian tells us, by Bacon's eloquent 
plea : “The true and lawful goal of science is that 
human life be endowed with new powers and in¬ 
ventions,” Boyle himself reiterated the common 
objective that “the goods of mankind may bo 
much increased by the naturalists’ insight into 
the trades”. The British Association was formed 
to carry on the same task. Neither the character 
of political controversy nor tho shortcomings of 
present parties is a sufficient reason for the 
attitude repudiated in an address entitled “Science 
in a Changing World” delivered at the Royal 
Institution on May 15. The man of science 
is a citizen as well as a scientific worker. If 
contemporary political disoussion takes little stock 
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of the poHoibilitiea of human T^elfare which Bcienoe 
can offer, it is his special responsibility to em* 
phasise it by popular exposition or in an expert 
advisory capacity to any parties which will listen 
and act accordingly. The suggestion that he is 
neglecting his serious business if he does so is 
reminiscent of the Wee Free Minister who said that 
a man who plays golf neglects his busincsa, neglects 
his wife and neglects his God. No one ventures 
to criticise the efficiency of a man of science 
because he is caught red-handed in the act of golf. 

There are several ways in which scientific 
workers can exercise their responsibilities as 
citizens without committing ihemsel ves to a 
party label. One way is to co-operate with 
such organisations as the Next Five Years 
Group, P.E.P., the Malnutrition Committ^, or 
the Engineers’ Study Group, whose activities 
have been referred to in these columns already. 
Another ie to press the claims of new personnel 
equipped with knowledge to bring the method of 
science into the field of social inquiry. 

In his purely professional capacity the scientific 
worker remains an integral part of the society in 
which he lives, whether he chooses to accept 
responsibility for the uses to which science is 
put or prefers to moke the plea that it is not his 
fault if poison gas is used against human beings 
instead of locusts. The extent to which pure 
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soienoe is subsidised is a measure of social oon- 
fidenoe in its capacity to provide fresh food for 
apfdied science. In its turn, the encouragement of 
applied sqi^oe, depends on the social machinery 
for distributing as well as producing its amenities. 
What is called over-production is a misleadix^g 
synonym for under-consumption, and under¬ 
consumption means that existing social machinery 
is embarrassed by “new powers and inventions”. 
The continued progress of science therefore 
depends on the organisation of consumption. 

The popular appeal made by the proposal 
for a moratorium on inventions is a real danger 
which now threatens scientific progress. The 
undercurrent of press criticism which places the 
blame for unemployment on a supposecily too 
rapid growth of technical knowledge is reinforced 
by fear of the vast destructive potentialitie.s which 
science has conferred on warfare. To reflect that 
the responsibility lies with the Government may 
reassure the conscience of the individual man of 
floionoe. One may well doubt whether such 
reflections will satisfy the plain man, or save 
science from the wreckage, if events shape as 
Mr. Wells forecasts. Brilliant cultures have been 
eclipsed in the past, and followed by ages oi* dark¬ 
ness. This may be the fate of our own social 
culture. If so, social aloofiiess may prove to have 
been the betrayal of the scientific movement. 


Lowell: Traveller and Astronomer 


Biography of Pcrcival Lowell 

By A. Lawrence ^well. Pp. x 4-212+5 plates. 

(New York : The Macmillan Co., 1936.) 12«. fid. net. 

'"f^HE life of Percival Lowell by his brother, the 
^ president of Harvard College, tells of a very 
attractive and enthusiastic man. His parents, 
who belonged to the oxistocracy of Boston, brought 
him up to see that, whether rich or poor, he ought 
to do a life’s work. Boni in 1855, he graduated 
with distinction in 1876, and after a year’s travel 
spent six years in business as the head of a large 
cotton mill. Ho resigned this post in 1883, and 
went to Japan to study the language and manners 
of the people. With Ptof. Perry he made a trip 
from Tokio over the mountains to the other side 
of the island and was struck by the influence of 
the West on the political conditions of the country. 
On his return he accepted with diffidence an 
appointment as foreign secretory and counsellor 


to a mission from Korea to the United States. 
On his return to Japan he accompanied the 
mission to S6ul. He gives an account of this 
journey with a study of the Koreans in hia first 
book “Choftou—^the land of Morning COrlm—^A 
Sketch of Korea”. 

A most interesting chapter taken from an 
article by Lowell in 1886 in the AUaniic Monthly 
describes the retreat of the Japanese Embassy 
from S6ul after a Korean coup d*^L In 1888 he 
wrote “The Soul of the Far East” and contrasted 
the ’impersonalism^ of the East with the indi¬ 
viduality of the West. This book was translated 
into many languages and was greatly appred »ted 
by such diflerent critics as Dr. Pierre Janet|Uh6 
French neurologist. Lafoadio Hearn and Dr. ifclay 
Mackenzie, a Unitarian missionary to Japan.^ 

Lowell made two further visits to Japan. OW 
of these coincided irith the mtuder 
progressive Japanese minister, of vriiicb he gaye 
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cm acooont in the Attantic MwMy. la his next 
risit, in 1891, with his friend George Agassiz, he 
oUmbed the saored peak of Ontake and ooUected 
materials for a work on Shintoism, published in 
1895 with the title **Ocoult Japan or the Way of 
the Gods", 

Lowell’s interest in astronomy was awakened 
by Schiaparelli in 1891, and in 1893, at forty-eight 
years of age, he definitely forsook Japanese for 
astronomical researches. He was blessed with 
extraordinarily good eyesight, and wisely deter¬ 
mined to find a site for an observatory where the 
atmospheric conditions would admit of its use. 
He sent Mr. A. E. Douglass with a six-inch re¬ 
fractor on a tour of investigation, and on his 
report decided on Flagstaff in Arizona at an 
altitude of 7,250 feet. Here an eighteen-inch 
refractor made by Braahear was set up and, after 
a year’s observations in 1894, he concluded that 
Mars had int/elligent inhabitants. The site was 
found to be so satisfactory that a permanent 
obse:^vatory was decided upon and a very fine 
24-inch refractor by Alvan Clark was installed. 

Here Lowell worked assiduously with W. H. 
Pickering through the greater part of each night 
on Mars, while Mercury and Venus were observed 
in the evening or early morning by A. E, Douglass, 
Schiaparelli discovert 140 canals, while between 
700 and 800 were found at Flagstaff, a wonderful 
result when it is realised that, with the highest 
magnification, Mars is seen no better than the 
moon with the naked eye. His conclusions were 
embodied in two works ‘Mars as the Abode of 
Life" and "Mars and its Canals", liamard, with 
an equally good eye, and with a large telescope 
which at moments of good seeing was equal to 
that at Flagstaff, denied the existence of these 
geometrical lines, but found short diffused hazy 
lines running between the black spots on the 


planet. The present position is summed up in 
Bussell, Duggan and Stewart’s "Astronomy" 
(p. 336). 

‘Tt is generally recognised that there exists an , 
objective basis for the canals in the form of fine 
detail on the surface of Mars, and it is widely 
believed that these details have, in a general way, 
the streaky character of the canals; but the 
existence of a geometrical network is doubted or 
denied by a great majority of astronomers." 

We cannot agree with the author on the value 
of Lowell’s mathematical researches. Hia mathe¬ 
matics appears to us rather shaky. As an example 
we may refer to his paper on the oblateness of a 
rotating planet in Phil. Mag., 19, 708. But wo 
are indebted to this shaky mathematics for the 
discovery of Pluto. The discovery of Neptune by 
Leverrier and Adams resulted from a well- 
recognised discordance of 2' from its theoretical 
place. On the contrary, the discordances of >3ep- 
tune from its theoretical positions amounted to 
only a few seconds, which could be explained by 
a slight adjustment of the elements of its orbit. 
Comparison of Pluto’s brightness with the satellite 
of Neptune leads to the conclusion that its mass 
is probably about one-tmth of the earth, and its 
effect on Neptune inappreciable. We must, how¬ 
ever, express our admiration of the confidence 
LoweU had in his prediction, with which he in¬ 
spired the search for the planet found in January 
1930, more than thirteen years after his death. 

Lowell added to the Observatory admirable 
spectroscopic equipment, and took part himself in 
observations for the rotation of the planets. He 
chose assistants of great ability, who have added 
to the renown of T^owell’s Observatory. An 
appendix by H. N. Russell, giving an account of 
the later researches at Flagstaff, concludes this 
attractive biography. F. W. D. 


Universities of the British Empire 


The Yearbook of the Universities of the 
Empire, 1936 

{Pubiisued tor the Universities Bureau of the 
British Empire.) Pp. xzxi +1080 + 26 +vi. (Lon¬ 
don : G. B^ and Sons, Ltd., 1936 .) 16 s. net, 

T his annual, which ‘oame of age’ last year, 
having been first published in 1914 , is now 
so well known that little needs to be said about 
the current year’s issue beyond that it maintains 
tlw high stah^ia^ of its predecessors. By far the 
g^tar nombeit i^ita eleven hundred and odd pages 
aie devoted, as ftiUal, to university staff directories, 


general infomation about the several universities 
and reports of events of the past year. Among 
the appendixes, those relating to post-graduate 
BobolarshipB and grants for advano^ study and 
research, and to centres of scientific research and 
information, have notably expanded in recent years, 
and now take up a tenth of the whole book. The 
problem of setting out the information collected 
on these subjects in a form readily intelligible and 
adapted for quick reference has been very satis- 
faotcuily 'solved. 

The Yearbook is sparing in the matter of com¬ 
parative statistios. Rows and columns of figures 
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are conspicuously absent. One knows that 
statistical tables are often worse than useless 
besides being costly, but the vacant space on 
page 18, for example, seems to cry aloud for a 
judicious summary of some of the returns published 
by the University Grants Committee. The nearest 
approach to a table of comparative statistics is 
Appendix xxv—students from other countries in 
the universities and university colleges of Great 
Britain and Ireland. This is compiled from returns 
received from all universities and university 
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colleges with the exception of Trinity College, 
Oxford. (Why this particular college abstains does 
not appear.) An interesting fact revealed in this 
appendix is that German students (430) largely 
outnumbered the representatives of any other 
country except India (1,181), the United States 
(578) and South Africa (542). Most of them (267) 
were in the London colleges. Four years ago, 
German students numbered only 141. Of European 
countries France and Poland were the next largest 
contributors, with 78 and 64. 


Copper Resources of the World 


XVI International Geological Congress 
Copper Resources of the World. Vol. 1. Pp. 
vii-f441+22 plates. Vol, 2. Pp. vi+ 443-856 + 
plates 23-41. (Washington, D.C. : XVI Inter¬ 
national Geological Congress, c/o U.S. Geological 
Survey, 1935.) 5 dollars each vol., 9 dollars the 
set, to Members ; 6 dollars each vol., 10 dollars 
the set, to non-Members. 

C OPPER is one of the earliest metals known 
to man, and has always been an important 
commodity. Next to iron, it is the most valuable 
of base metals. In the early part of the nineteenth 
century, the world supply was obtained from the 
British Isles, chiefly from Cornwall, Devon and 
Anglesey, but about the middle of the century 
Chile became chief producier. During the last 
decade of the century the United States came to 
the front, a position she has maintained, although 
it appears that Africa attained a higher output 
figure in 1934. 

World production in 1800 was about ten 
thousand tons per annum, but in the yectrs pre¬ 
ceding the Great War it had risen to close upon a 
million tons. During the War years tliis was 
increased by approximately a further half-million 
tons. For the first few years of the post-War 
period there was a slump owing to surplus stocks 
on the market, but in 1923 improvement set in 
and in 1926 the maximum War-time production 
had been exceeded. In recent years development 
of extensive deposits, for example, the so-called 
porphyry coppers, on a large scale by up-to-date 
methods has tended rather towards over-pro¬ 
duction, in spite of an ever increasing demand. 
The greater port of the copper used to-day is 
taken up by the electrical industry, and much of 
the remainder is used in alloys. In most of its 
uses copper has no substitute. 

The two volumes under review constitute the 
sixth work of its kind compiled under the auspices 


of the International Geological Congress ; the 
earlier publications dealing with iron, coal, phos¬ 
phates, pyrite and gold. The present work was 
undertaken at the sixteenth (k)ngrc88 held at 
Washington in 1933, and its production was 
entrusted to a committee of well-known American 
authorities. It forms a comprehensive reference 
work, dealing primarily with the mode of occur¬ 
rence of the various deposits. In the majority of 
cases the descriptions have been contributed by 
Government officials concerned or by authorities 
personally familiar with the occurrences, though 
naturally this has not been possible in all oases. 
An attempt has been made to give a fair expression 
of the available reserves of copper, though for 
obvious reasons such estimates are not claimed to 
be complete. 

It is realised by the editors that methods of 
exploitation play a large part in controlling the 
relative importance of deposits. The scope of the 
work has not permitted this question to be dealt 
with systematically, but a section is devoted to 
methods adopted in some North American dis¬ 
tricts, with the intention of giving a view of 
current practice. 

Although primarily a work on mining geology, 
it contains articles that give, from a more general 
point of view, a review of copper resources, dealing 
with the development of the industry, economic 
history and estimated world reserves. Maps 
accompanying the article on development, showing 
the movements of exports and imports, make 
the discussion more instruotivo to the average 
reader. 

An idea of the present world distribution of 
sources of copper is conveyed by the statement on 
p. 21 that; "Of this record productiem [48 million 
tons since 1801], the United States has contributed 
about half, and 06 per cent of that has come from 
15 districts in 9 States. Of the foreign fields, South 
America has four areas, three in Chile tod one in 
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Peru, Canada has six, Mexico three, Africa four, 
and the remainder of the world about a doaen”, 
A world map showing the distribution and relative 
magnitude of the various ooourrenoes would have 
been helpful, not only in connexion with the above 
statement, but also to assist the reader in his 
perusal of the work in which the important de¬ 
posits are described, as well as localities of classical 
and scientific intere^st which are no longer of 
economic importance. 

The first volume is a memoir on the deposits of 


North America, while the second deals with 
South America, Europe, Asia, Africa and Aus¬ 
tralasia, and contains a full index. Of the books 
themselves all that need be said is that they are 
up to the usual high standard set by America. * 
The few photographitj illustrations are excellently 
reproduced in collotype, and the figures, maps, 
etc., though they must, have been collected from 
many sources, arc uniformly printed, clear and 
without that unnecessary decoration that gives a 
false impression of detail. 


Vitamins 

Vitamins in Theory and Practice 
By Ifr. Leslie J. Harris. Pp. xix4-240. (Cam¬ 
bridge : At the University Press, 1935.) 8s. fid. net. 

TN this volume, informative in spite of its com- 
^ porative brevity, meticulously accurate in its 
presentation of fact despite its simplicity of ex¬ 
position, Dr. Harris has expanded four lectures 
given by him at the Royal Institution in 1034. 
In expanding them, he has clearly taken the 
opportunity of making the revisions rendered 
essential by the progress registered in even twelve 
months* work on the vitamins. 

The informal atmosphere of the original lectures 
has been very skilfully maintained in the written 
form, the author having used diagrams, graphs 
and photographs in just the way that the good 
lecturer uses his lantern slides, that is, as a 
means of lightening his exposition by helping 
the listener—or reader—to visualise the facts 
recorded. 

Dr. Harris has attempted, with undoubted 
success, to do several things in this book. It is no 
mere bibliographical summary of what we know 
to-day about vitamin chemistry, though this know¬ 
ledge is admirably surveyed. The author has also 
be^n able to dispose of a number of nutritional 
old wives’ tales. He makes short shrift of the 
instinct-merchants, of the laudatores temporis acti, 
who say that all was well before people bothered 
their heads about dietetic science, and he shows 
bis iconoclastic tendencies by vigorously assaulting 
what Carlyle would presumably have called “The 
Hero as Scientist**. He stresses in the appropriate 
places the co-operative and international nature 
of scientific progress, and he makes it clear to all 
able to road between the lines that the successful 
applications of scientific progress can only be 
achieved on a similar non-individualistio basis. He 
has further been able by means of several carefully 
ohoaen examples to illuBtrate the methods oi 
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biochemit^l research and the application of its 
results to clinical observations. 

In a book of this kind, however jealous the 
author may be of scientific integrity, there are 
many occasions when he must express a purely 
personal opinion, give a purely personal inter¬ 
pretation of facts themselves not yet actually 
proved beyond a peradventure. Dr. Harris has, 
on such occasions, been nearly always most careful 
to indicate that he is expressing a view, not 
abstracting an experimental result. It is only on 
such occasions that one can differ with Dr. Harris, 
mildly or violently, and the difference itself must 
of nec?essity be one of opinion. It would be of 
little value, and it would take an unwarrantable 
amount of space, to enumerate these occasions 
here, and to state alternative views; but it may 
perhaps be permissible to mention one or two of 
such points of controversy. 

Dr. Harris, in my opinion, still adheres with 
unnecessary rigidity to the purely dietary view of 
vitamin activity. The chemist seems to have 
suppressed the pharmacologist, who must surely 
recognise the possibility—the probability even— 
that substances of on intense physiological activity 
may have therapeutic activities comparatively 
remote from their ‘normal’ modes of action. Dr. 
Harris himself mentions the use of vitamin D “for 
callus formation or in tuberculosis”, and one might 
parallel this by citing the treatment of purpura and 
certain other conditions with ascorbic acid. Only 
by an unjustifiable extension of the normal meaning 
of words could one describe these oonditions as 
“vitamin deficiencies”, and even Engelkes’s sug¬ 
gested phrase, '"conditioned vitamin deficiencies”, 
seems rather to beg the pharmacological question. 

It is from considerations of this kind that I 
have always felt some doubt about the deductions 
occasionally drawn from Dr. Thomas Moore’s post¬ 
mortem examinations of the vitamin A reserves in 
hitmaa livers, quoted in this book. The presence 
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of thefte reaerveB is stated, in efieot, to prove that 
administration of vitamin A could not have 
benefited the patient; this is surely to make quite 
a number of unproved assumptions about avail¬ 
ability and mobilisation and the site of vitamin A 
action, as well os to rule out entirely a possible 
pharmacodynamic action of intensive vitamin A 
therapy. A similar consideration might be ad¬ 
vanced about the curiously specific action of 
parenteral vitamin D treatment for certain skin 
allergies. 

However, these matters take us a little far 
from Hr. Harris’s mainly dietary contentions. 
About these there can be no cavil. Dr. Harris, as 
director of the Medical Research Councirs Nutri¬ 
tional Laboratory at Cambridge, is, in a sense, a 
civil servant. It is to be hoped that his administra¬ 
tive colleagues in the Departments involved will 
read and mark his last chapter in particular, and 
outwardly digest for their respective ministers its 
devastating implications. The force of these 
implications is the greater in that Dr. Harris 
writes solely as a man of science, either stating 
proved facts or expressing opinions on matters 
about which objective and agreed judgments both 
can and will be reached sooner or later. Any 
political, and therefore subjective, consequences 
are not Dr, Harris's concern—at any rate as the 
author of this book. 

Dr. Harris says in his penultimate jmragraph 
that the co-existence of want and surfeit is not 
the fault of science ; there are, however, many, 
and Dr. Harris is in^rhaps one, who are feeling 
less and less inclined to accept the comfortable 
corollary that no fault lies with scientific workers, 

A, L. Baohabach. 


The Translocation of Solutes in Plants: 
a Critical Coneidoration of Evidence bearing upon 
Solute Movement. By Prof. Otis F. Curtis. (McGraw- 
Hill Publications in the Agricultural and Botanical 
Sciences.) Pp. xiii f 273. (New York and London : 
McGraw-Hill Btjok Co., Iiic., 1030.) 18#. net. 

Thjs excellent monograph should be in the Imuds of 
every plant physiologist. Prof. Curtis is a recognisecl 
authority on the difiicult problem of translocation in 
plants, and ho is to be congratulated on the production 
of this book. 

The first ohai>tor is a specially well-balanced con¬ 
sideration of the historical side of the subject. Prof. 
Curtis has decided views on the particular functions of 
the diffei’ent channels of transport in the higher plants, 
and considers that the pldoem alone is sufficient not 
only for tlie downward translocation of elaborated 
metabolic products from the centres of synthesis; 
but that it is also the main channel for the upward 
translocation of mineral salts from the soil. On the 
latter point he will find the majority of plant physio- 
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logista against him. Hia survey of the brilliant series 
of investigations of Mason and Maskell on trans¬ 
location in the cotton plant is on the whole fair, but 
tends to be biased by hie own views on the function 
of the phloem. 

The peculiar condition of ‘negative gradients' of 
crystolloid nitrogen described by Mason and Maskell 
for the stem of the cotton plant, interpreted by them 
as a static gradient of crystalloid nitrogen mainly 
composed of asparagine, on which is superimposed a 
dynamic graulient of crystalloid nitrogen, finds a 
different interpretation at the hands of Prof. Curtis, 
who considers that it is “more likely to be due to a 
retention of the carbohydrato-filled tissues, of nitrogen 
that has never reached the leaves”. This suggestion 
presumes that synthesis of organicj from inorganic 
nitrogen con take place in regions other than the 
leaves, for example, the root«. This is quite possible, 
and there is oxj.)orimontal evidence to stipport the 
view. In face of these diamofcrically opposite inter¬ 
pretations of the same facts, further work is desirable 
on the matter. 

The general appearance of this monograph is 
atti'active and the diagrams clear and explicit. The 
text is not morrtjd by misprints. The book oaii be 
thoroughly recommended as an up-to-date survey of 
the subject. E. B. W. 

The Quantum Theory of Valency 
By Dr. W, G. Penney, (Methuen's Monographs on 
Chemical Subjects.) Pp. vii-h05. (London: 
Methuen and Co., Ltd., 1035.) 2a. 6d. not. 

As there are notably few text-books available dealing 
primarily with modern valency theory, a concise 
handbook is more thori welcome. The object of the 
pr^^ent monograph is “to explain in simple language 
the view-point of quantum mechanics on valency and 
related topics such as the architecture of molecules 
and the activation energies of simple reactions”. 

After on explanation of quantum numbers and 
the wave function of the electron, the hydrogen 
molecule is treated at some length on the basis of 
the Heitlor-London electron-pair bond theory. A 
chapter follows on the method of molecular orbitals 
as applied to the hydrogen molecule and the general 
diatomic mole<;ule, and another on the problem of the 
shape of molecules by the generalised Heitler-London 
method of localised pairs, illustrated for various 
radicals and molecules. The final chapter deals with 
activation energy, the three- and four-electron 
problem, the ortho-para conversion, and resonance. 

Although present-day views on valency have de¬ 
veloped largely through interpretation of molecular 
spectra, the author manages to avoid reference to 
spectral considerations. The text is explanatory and 
excludes mathematical deductions, but is by no 
means easy reading since it is, of course, highly 
condensed and its tone is mathomatical throughout* 
The work is addressed especially to ohemasts, and 
those who have kept themselves equipp^ with a 
reasonable knowledge of quantum meohanioal pro¬ 
gress will value this concise treatment of a matter 
of essentially chemical interest, Tjf. M^ B. 
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A tlescription of Sherborne Scenery, 
its Nature and Hiatory in ita relation to the Under¬ 
lying Rooka; the particular Contribution to this 
Scenery made by the several Outcrops of Limestone* 
Clay or Sand ; the Faults which displace the Rocks 
and thereby affect the Scenery ; the peculiar manner 
in which the Hills wheel round about Sherborne ; 
the Origin of Dry Valleys ; the History of the River 
Yeo and the Formation of its Valley at Sherborne. 
By Joseph Fowler. Pp. iv + 88 + 12 plates. (Sher¬ 
borne : The Author, Sheeplanda, 1930.) 6s. 

This is a capital book written by a geologist 
for the people about Sherborne in Dora^. The 
trt^tmont of the different formations is the main 
object, but it is told in such a manner that everyone 
can understand ; and the make-up is well thought 
out—not too long and overcrowded. 

Mr. Fowler has, in his introduction, described the 
aims and obje<jt8 of the geologist. He finds the story 
that the rocks toll him more romantic than the most 
thrilling tiction, and to have the great advantage 
that it is true. The book is full of incident, but it 
never loses sight of its main geological object. His 
description of the Vale of Spackford is inimitable. 
The vale grey with the Lias, and the apple orchards 
far and wide, are different os possible from the Norman 
castles and the general hilliness of Dorset. His 
digreesions ore niunerous, but will have some thread 
connecting with the main story ; and although these 
digressions have a bearing on a theme which is quite 
another subject. 

It is to this charming break up of the matter that 
the book owes its distinction, and doubtless Mr. 
Fowler will find many readers who are attracted by 
the subject, besides the geologists he caters for. 
Kesris, sunken roads, snails, a promenade along the 
high Oolitic soars with the glorious view below 
stretching over the greater part of Somersetshire : 
when we compare this wif^ the painfully accurate 
geological descriptions the contrast is very great. 
The print is very clear and well placed, and the 
reproductions of sketches clean and very charming. 
In conclusion, we may hope that Mr. Fowler will 
continue to write. There are plenty more subjects 
in the West of England which he might well take 
in hand. F. J. 8. 

LeitCXhigkeit, Eiektroanalyac und Polarographie 
BemHbeitet von W. Bdttger, J. Hoyrovsk^, G. Jander, 
O. Pfundt, K. Sandera. Pp. xii+343. (Physikalische 
Meihoden der analytisohen Chemie. Herausgegeben 
von W. Bdttger. Teil 2.) (Leipzig : Akademisohe 
Verlagsgesellschaft m.b.H., 1936.) 28 gold marks. 

This volmne begins with an cKseount of conduoto- 
metric titrations by Dra. G. Jander and O. Pfundt. 
Recent improvements in this field, for example, 
visual readings Instead of telephone sound minima, 
hav^ extended its applications, and oonduotomotrio 
methods now take their plaoe with potentiometrio 
end vohiznetrio practice. 

The second section, by Dr* K. Sanders, is oonoemed 
with the apfJioatian of these oonduotometric methods 
to indust^ analyses. They are eonvenient for 


testing the purity of organic preparations and of 
sparingly soluble salts, and for estimating inorganic 
salts in the presence of such soluble non-eloctrolytes 
as sugars. 

Prof. Bdttger’s own contribution on electro-analysis ^ 
occupies more than half the volume. He is thus able 
to deal fhlly with the methods he selects, which are 
those he recommends from wide personal experience. 
Many useful points, such aw rapid ways of drymg 
olootrodea, are mentioned in connexion with indi¬ 
vidual estimations. Descriptions of the latest moans 
of sepau'ating metals by electrolytic deposition will 
bo of special interest to those conoomed with these 
analytical processes. 

The last section, on polarography by Prof. J. 
Heyrovsky, gives a comprehensive survey of the 
researTohes with the dropping mercury cathode wluch 
began some fifteen years ago, and upon which more 
than two hundred papers have bet^n published. It 
is stated that so little as 0*005 c.c. of solution can 
V)6 examined, and that the method is sensitive to 
something like 10“* gm. mol., per litre. As the 
utility of polarographio methods comes to be appre¬ 
ciated, they will doubtless find wider applications as 
a delicate means of analysis. 

Practical Bacteriology; 

an Introductory Course for Students of Agriculture. 
By Dr. A. Cunningham. Second edition, revised and 
enlarged. Pp. viii-f203. (Edinburgh and London: 
Oliver and Boyd, 1934.) 7s. 6<i. net. 

The appearance of a second edition of this book 
affords evidence of the need that exists for a simple 
laboratory text-book outlining a course of work that 
will give students of agriciiltximl science some groimd- 
ing in microbiological methods. On the whole the 
book succeeds in this object. It seems a pity, how¬ 
ever, that the new edition should include so little 
reference to newer methods of research. Thus, some 
of the microbiological methods for the estimation of 
plant nutrients in soil such as Winogradsky’s 'plaques 
moul^es’ method are eminently suitable for the 
student, to whom they would give some appreciation 
of the nutritive requirements of micro-organisms in 
the soil. It is also no longer true to say (p. 149) that 
"for the accurate determination of the numbers of 
micro-organisms in soil, miorosoopio naethods ore of 
little value”. A method has now been developed 
that gives estimates of numbers more reliable than 
con be obtained by plating methods. 

The mere qualitative examination of films of soil 
suspension, dried and stained with erythroslne, would 
give the student a useful idea of the appearance of 
micro-organisms in the soil itself, while the technique 
needed is simple and much quicker than is the Rossi- 
Cholodny technique that is given. 

Chap, ii gives a clear and useful description of the 
microscope, but it is unfortunate that the student is 
not told how to obtain critical illumination, ignorance 
on this point is unfortunately widespread, and it is 
of first in^KWtanoe that students who may later be 
engaged in research involving the use of liigh mag¬ 
nification should be tauf^t to use correct illumination. 
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Weights and Balances in Ancient Egypt 


TN the Btudy of ancient woightB there has been 
a tendency to broaden the application of 
inferenc^e from comparison of different standards, 
until it has grown from the attempt to trace the 
origin of later standards to the modern field of 
research. The main objectives flow are the far- 
reaching character of international trade and the 
common basis of exchange at a very early date and 
a closer linking up of the derived standards of 
later, and even present, days with tlie earliest 
originals. 



Fia. 1. Qroen felspar velght of Horfii ; value. 100 unite B«qa 
standard (c. 2000 n.r.). (University College) 


Prof. IS. R. K. Glanville, in his Friday evening 
discourse at the Royal Institution on “Weights 
and Balances in Ancient Egypt”, delivered on 
November 8, 1935, and now available in printed 
form, while recogniriing the wider aims of modem 
metrological studies, exmfined himself of set pur- 
pose to indicating what we are justified in inferring, 
from the actual contemporary weights and from 
the pictorial representations of balances, as to the 
practice of buying and selling in private and public 
life throughout the dynastic period in Ancient 
Egypt. 

The pioneer in the study of ancient weights is 
Sir Flinders Petrie, whose “Inductive Metrology” 
(1875) is a classic text-book; and by far the 
largest number of known Egyptian weights were 
discovered by him. A majority of them, some 
3,000 in number, until recently formed a part of 
the Egyptological collections of University College, 
London, and a large representative selection is 
now on loan at the Science Museum, South 
Kensington. They range from less than 10 grains 
to more than a quarter of a hundredweight. Over 


the lower weights the series increases by decimal 
points of a grain and after that by grains, so that 
there are very few places in the sequence of the 
unit weights between UK) and 11,000 grains not 
represented by a specimen. The shapes vary as 
do the materials, most, however, being of stone 
of one kind or another. Petrie suggests that eight 
standards wore current in Egypt from dynastic 
times, these representing a series of unifications of 
a much larger number of earlier standards. Two 
only were indigenous to Egypt, the Beqa (Fig. 1) 
and the QtHlot, the remaining six being traced to 
various points of origin in the Near Eastern area. 
The archaeological remains of oven the pre-dynastic 
period are of sufficiently diverse character and 
origin to warrant a (*onclusion }X)inting to a volume 
of early international trade such as this variety of 
standard implies. 

Turning to the balances, there must have lieen 
some primitive contrivance from pre-dynastic 
times. A beam of a balance at University College 
is made of limestone and may be of pre-dynastic 
date, but nee<i not l>e later than the third dynasty 
(JKKK) B.C.), for with the tray of numbered weights 
depicted on tlie wall of the Third Dynasty tomb 
of Hesy at Saqqara, two exactly similar objects 
are shown. With tlie succeeding dynasty we reach 
a series of representations of balances, usually of 
the standard type, showing an improvement as 
the Old Kingdom develops. The most primitive is 
from a Fifth Dynasty tomb at Gizeh, in which 
the beam is a solid arc;-shaped piece of wood slung 
from a joist between two uprights and having at 
either end what look like pans suspended from a 
single piece of string. The single string seems to be 
charaijterietic of representations of the balance in 
the Old Kingdom, the cord having a hook at the 
end. The standard balances, with this single 
exception, show one upright only, to which the 
l)eam was attached. An example of this period, 
figured in Davies’s “Doir-el-Gebrawi”, shows the 
plummet for the first time (Fig. 2). It appears that 
the string of the plummet is not attached to the 
upright, as it should be, but hangs from a long 
board, which in the New Kingdom became a neat 
tongue, rigidly attached to the beam and moving 
with it. 

One other important representation of the Fifth 
Dynasty shows the simple beam suspended by a 
loop held in the hand. This is the only reprosenta^ 
tion of a balance in the Old Kingdom not used for 
weighing out preoioos metals. The craftsman 
weighs the finished object to show that none of 
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the precious metal has gone astray. This raises the 
question of the use of the balance. All representa¬ 
tions are in scenes in the tombs of great officials 
with responsibilities to the Crown, and all depict 
the exact measurement of precious metals. This 
fa<Jt, together with the evidence of representations 
of market scenes in which no balances appear and 


exchange is evidently by barter, and the early 
t^onocption of the land as a single estate belonging 
to the king, justify the inference that for ordinary 
business no medium of exchange was in use in the 
Old Kingdom. The first evidence for the use of 
metal m a medium of exchange by the man in the 
street apj^ears in the Eleventh Dynasty in the 
letters of Kekanekht to his son in Thebes, referring 
to the renting of land and the purchase of grain, 
linen and other essential commodities. It is implied 
that transactions are to be carried out with the 
aid of some medium of exchange, i>resumably 
copper. 

With the restoration of Pharaonic control under 
the Twelfth Dynasty, the estate system under the 
immediate control of the monarch was again in 
full swing and the balance, less frequently 
depicted, is still found weighing gold and 
silver for official purposes. The best 
examples indicate the next advance in 
balance technique in the form in which 
the single suspender at the end of the 
beam gives place to a proper ]>an sus¬ 
pended by four strings looped together 
through a hole in the beam (Fig. 3). 

Though little remains of the period 
of the domination of the foreigner, the 
Hyksos kings, in the Seventeenth and 
Eighteenth Dynasties the legacy of the 
foreigner is made plain. Foreign standards 
show a considerable increase in use; the balance 
readhes its highest point of efficiency; but far 
more impc^tant are the changes in administration 
introduced in the early centuries of the new 
empire. In the height of imperial power no 
important tomb is without some reference to the 


importation of foreign goods. Although those goods 
to a great extent wore prizes of war, it is highly 
probable that a largo part of the scenes representing 
the importation of precious metals and manu¬ 
factured goods show only one half of a picture of 
organised international trade. This is lK>rne out by 
references in the Amama letters to the gifts of gold 
from Egypt to rulers of western Asia. 
By this time the term ynt ‘to bring', 
from which the term for gifts is derived, 
had acquired the moaning ‘to buy'. 
On the other hand, the financial privileges 
granted to the priesthood indicate that, 
the ruler no longer had a financial 
monopoly. In the light of these two 
influences on the economics of the New 
Kingdom, it is not surprising to find 
innovations in the detail of weights anti 
balanr^s. 

The balance is represented more fre¬ 
quently than ever in tomb paintings and 
is usually of the standard type; but 
at least one example survives of the small hand 
balancte, a beam and two pans now in the Scienw 
Museum (c. 1350 B.c.). The {xaintings show 
strong stands with carefully joined uprights with 
metal fittings for sti^ngth. Weights change 
form considerably, and bronze specimens in the 
form of ox, hippopotamus and gazelle become 
common, probably as a result of Asiatic in¬ 
fluence. The type of balance now continued more 
or less unchanged until superseded by Roman 
instruments. 

In the Eight^eenth and Nineteenth Dynasties the 
balance continued to be used for weigliing out gold 
to workmen within an official estate, or for the 
receipt of ‘tribute' from foreign countries, or of 
duties, etc., within the State. The one exception is 


from a tomb now lost, which depicts the arrival 
of foreign boats from the Asiatic coast at an 
Egyptian port and includes representations of two 
hand batanoes (Fig. 4), It appears to be the first 
and only example of the use of the balance for 
private baying. Other evidence of a different 
kind, for example, a papyrus of accounts in Cairo, 



KiG. 2. Otd Kingdom balanw Nhowing plummet (c. 2600 B.o.), 
By courtly of tho Egypt Kiploiution Society. 



FlO. 3. Middle Kingdom belAnce with suspension cords (c. 2000 u.o.). 

By courtesy of the Egypt ExiJJoratlon Society. 
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points in the same direction; but doouments of 
the Twentieth and Twenty-first Dynasties indicate 
on one hand a breakdown of the old system 
sufficiently complete to allow of the development 
of a omTonoy of sorts (the shcUi), and on the other 


the essence of the old estate-oum-barter system 
being used by the Crown as in earliest times in its 
relations with the workmen employed on its 
monuments, who receive payment in food and 
commodities. Weights have been recovered with 
the names of the workmen and the name of the 


commodity, for example, fish, of which thia weij^t 
indicated their atlowanoe. It may be asked if this 
evidence should not be taken to indicate that in 
earlier times also weights were used for such a 
purpose. To us it must seem extraordinary that 


weights should have been used for more than two 
thousand years for one purpose only, before they 
were adapted for the direct weighing of commodities 
as we use them to-day. Until further information 
is available, it is unwise to speculate on this 
point. 



Fio. 4. BgyptUn harbour Boene: the balance In une for pilTate tranHMJtiOfos <c. 1260 B.O.). After a Tlioban tomb painting. 


The British Association 

A Five-Years' Retrospect, 1931-35 


F ive-years^ plans are popular nowadays, 
and some of their begetters may have cause 
to remember with a wry smile Johnson’s remark 
to Reynolds that “There are two things which I 
am confident I can do very well: one is an intro¬ 
duction to any literary work, stating what it is 
to contain, and how it sliould be executed in the 
most perfect manner ; the other is a conclusion 
shewing from various causes why the execution 
has not been equal to what the auihour promised 
to himself and to the publiok'’. 

The British Association has never, so far as we 
know, committed itself to any grandiose scheme of 
planning; but with the beginning of its second 


century, it has adventured upon a new course. 
As each quinquennium passes, the Association 
proposes to issue a review of its work—especially 
that work which arises out of the activities of the 
annual meeting, and is carried on in the intervals 
between the meetings. The first number of the 
series has just appeared. 

The descent of two or three thousand members 
on a town in early September always causes some¬ 
thing of a commotion. The livelier dailies blase 
out into headlines which tell bow a ^‘Woman 
Scientist Amazes her Male OoUeagues*'; the 
sedater journals .reflect on the potency of the 
weapons ^hirh somnoe pate into possession of 
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commuzui^ not, perhape, as yet competent to 
uae them wisely; the week passefl, and the 
Association fades from public view. 

Many of its members, even, fail to realise that 
the activities of the Assooiation are, in the language 
of this retrospect, perennial. Its Council meets 
six times in the year, and deals carefully and 
eahaustively with various resolutions and recom¬ 
mendations which have been sent in from the 
Sections at the annual meeting. Many of these 
resolutions involve difficult points of local and 
national policy, and the consideration of the best 
methods of implementing them involves much 
laboiir on the port of the officers and of the (]ounoil. 
In the quinquennium under review, such diverse 
topics have been discussed as an inland water 
survey for Britain, the preservation of the country¬ 
side and national parks, the extermination of the 
musk-rat, the revision of Ordnance Survey maps, 
the aerial photography of topographical features, 
the diseases of the cricket-bat willow and the 
interchange of museum specimens—a selection 
which cx>vers but a small fraction of the resolutions 
put forward in this period. 

The work of the Association’s research commit¬ 
tees goes on steadily throughout the year ; its 
volume and importance are, perhaps, scarcely 
appreciated at their true value, and the summary 
which appears in this retrospect is specially 
welcome. 

The average number of research committees 
appointed or reappointed at each annual meeting 
during the period 1931-36 was no less than fifty- 
two, and the total expenditure on grants to 
research committees during this period was £6,174 
(the average quinquennial expenditure on grants 
since 1831 has been £4,900.) 

The Seismology Committee, with hospitality 
and some financial assistance from the University 
of Oxford, has continued the publication of the 
International Seismological Summary initiated by 
the late Prof. H. H. Turner. A catalogue of earth¬ 
quakes from 1025 to 1930, based on the Summary, 
has been compiled by Miss E. P. Belluny and 
published by the Association. 

The Mathematical Tables Committee has earned 
the gratitude of all working mathematicians ; the 
tables calculated and pubUshed under its direction 
have bem issued in five volumes, the latest of 
which is a massive volume of factor tables published 
in 1935. Hiree volumes of tables of Bessel functions 
are in preparation, the first of which is in the 
press. 

The freshwater biological station at Wray 
Castle, Windermere, originated in proposals put 
forward at the 1927-28 meeiinga of the Association, 
and Association continues its support of the 
lesearohes ositied out here, at the marine labora* 


tory at Plymouth, and at the zoological station 
at Naples. 

It is impossible in a brief review even to cata* 
logue the names of the committees. Committees 
on documentary and educational films, on the 
reliability of the criteria for the assessment of the 
value of vocational tests, on educational training 
for overseas life, on the teaching of general science 
in schools, on an inland water survey, on the 
reduction of noise—these may servo to show the 
variety and importance of the problems under 
consideration. It will be seen that many of these 
problems demand for their solution collective, 
sometimes national, action, and the Association’s 
reports have in many instances served to influence 
and to direct the course of action to be taken. 
It is to be remembered that the reports of these 
committees are not only critical surveys of, and 
deductions from, existing knowledge. In a number 
of cases (the Committee on Noise, for example), 
the committees initiate and carry out definite 
schemes of experimental research. 

One of the most congenial, if most responsible 
duties of the Assooiation is that of guardian of 
Dovm House which, through the generosity of Sir 
Buckston Browne, it holds in trust as a national 
memorial. An average of 7,000 visitors is recorded 
for each year of the quinquennium, and the 
Genetioal Society has set an example to other 
societies by holding one of its meetings at Down 
House in 1934. 

Darwin’s study seems more uncannily alive than 
ever. His books, which have been lent to Down 
House by the pn)fe88or of botany in the University 
of Cambridge, have now been restored to the study 
which, in the careless order amongst disorder of its 
arrangement—specimens and opened letters on 
the table, microscope on the broad window-ledge, 
couch drawn into a convenient position for read¬ 
ing—might almost bo in daily use. An onlooker, 
absorbed in the atmosphere of the room, would 
scarcely be surprised were ho to hoar the oUnk 
of the snufT-jar lid in the hall outside the 
study. 

Down House is an invaluable national asset; 
it is a constant reminder of the work and per¬ 
sonality of one of the greatest and most lovable 
minds that the nineteenth century produced. But 
it is the desire of the Association to make Down 
House something more than this, and the Associa¬ 
tion hopes to see the house a centre for appropriate 
regular scientific research. A beginning has been 
m^e, and in the next quinquennial report the 
Association hopes to record the fact tlmt such work 
is well eatabli^ed. 

In respect of its membership, the Association 
has outstripped all previous records, for in aU its 
history there is no other succession of five years 



m 

in each of which its members have exoeseded two 
thousand. The Btatistics for the quinquennium 
are shown in the accompanying tabic : 


Mectlngfl of the Awoclation 


year 

Place 

President 

Membership 

im 

London 

Gen. Bmuts 

5702 

1032 

York 

Sir Alfted Kwlng 

2024 

1033 

Ldoeeter 

Sir y, G. Hopkins 

2238 

1934 

Aberdeen 

sir J. H. Jeans 

2938 

im 

Norwich 

Prof, W. W. Watte 

2321 


It is a remarkable record and one that may well 
stimulate the Council t/O widen the already wide 
activities of the Association, and it is no secret 
that the Council has in consideration the possi¬ 
bility of a considerable increase in the Association’s 
work. Regular research at Down House and the 
initiation of quimpicnnial reports on the progress 
of science—^reports which shall elucidate to the 
non-specialist recent developments in scientific 
knowledge—are two instances out of many 
possibilities. 
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But increasing activities mean increased iia- 
bilities, and such liabilities emphasise the necessity 
for increased endowments* In the quinquennium 
under review, the Association has received legacies 
of £2,000 from Sir Charles Parsons, £600 from Sir 
Alfred Ewing, £1,(K)0 from Mr. Bernard Hobson, 
and a gift of £1,000 from the local Committee for 
the Iau( jester meeting. On the other hand, the 
Centenary Fund appeal, (Hytning as it did at a time 
of financial stress, failed in its object, and the 
gift of £10,(KK), made in 1926 by Sir Alfred Yarrow, 
was made under the condition that it should be 
completely expended not later than 1947* The 
remark of Sir Josiah Stamp that *‘further endow¬ 
ment will be essential to csonsolidate the position 
which the Association has attaincjd at the end of 
its first century” is very pertinent. 

The Association is to l>e congratulated on the 
production of an interesting and valuable survey 
of the work of five very full years. 
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Obituary 


Prof. J. Stoklasa 

ITH the death in Prague on April 4 of Prof. 
Julius Stoklasa, agrioultural chemistry has 
been deprived of one of its most active and dis¬ 
tinguished exponents. Bom on September 9, 1857, 
at Loitomischl in Bohemia, Stoklasa early showed his 
interest in science, and when only eleven years old 
was appointed curator of the school natural history 
collection. At the early age of sixteen years he 
developed an interest in plant nutrition and carried 
out experiments on the water culture of plants ; the 
results he obtained were communi(;ated to the famous 
plant physiologist Prof. J. Sachs, who replied at 
some length and encouraged the young worker to 
oontiiuie his experiments with the view of publishing 
them. 

At about this time, Stoklasa commenced a study 
of the effect of sulphurous acid, hydrochloric a(nd 
and hydrofluoric acid on plants, which study proved 
to be a forerunner of the work published fifty years 
later under the title of “BesohOdigung der Vegetation 
durch Rauchgase und Fabriksexhalationon*\ During 
the same period of his life, Stoklasa became interested 
in geology, and as a result of this he undertook a 
study of the weathering of rocks. Irving school, 
he proceeded to the Agricultural Institute in Lieb- 
werd, where liis knowledge of inorganic chemistry, 
acquired at school, stood him in good stead and 
enabled hiiio to take up the investigation of the 
quantity and quality of the salts valuable to plante 
which were carried away yearly by the River Elbe. 

From Liebwerd, Btoklosa went to the Agricultural 
College in Vienna, where, working in the laboratory 
of Dr. Zeller, a son-in-law and a former assistant of 


Liebig, he published several investigations on plant 
biochemistry. On l>eooming Frivatdozent at the 
University of Vienna, he worketl in the plant physio¬ 
logical institute of Prof. Wiesner, Leaving Vienna, 
he went to Leipzig to study under Pfeffer and 
Ostwald, and obtained his doctorate for a thesis on 
the phyniologioed properties of the water-soluble 
compounds of phosphoric acid contained in super¬ 
phosphates. Recognising the importance of bactieria 
in the soil, he proceeded to Paris to study bocteriologj’ 
at the Pasteur Institute, and on hia return to Vienna 
he l>egan to study the assimilation of atmospheric 
nitrogen by bacteria and plants. 

For the next few years, Stoklasa was engaged in 
investigating the infiuenoe of phosphates and basic 
slag and other artificial manures on plant life. Start¬ 
ing an experimental station for beet sugar production 
in Prague, he became director of the section dealing 
with the physiology and pathology of the sugar beet; 
this gave him ample scope for his talantn, and he 
proceeded to undertake an intensive study of nitrogen 
fixing and of denitrif 3 dng bacteria, and published a 
monograph on the phosphorus cycle in the soil, 

Btoklasa's studies on intra-moleoular respiration 
and the isolation of zymase from plants and animal 
sources were of fundamental importance. A study of 
soil fertility led him to investigate the significanoo 
of soil respiration in cultivated areas, and In 1926 
he published a book «mtitled “Biophysikalisohe und 
biochemische Durchforsohung des Bodens**. He 
made important contributions to our knowledge of 
the physiological significance of phosphorus, satj^ur, 
selenium and other elements, and published, Istigthy 
papei* on the importance of potassium to the Sugitf 
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and on the distribution of aluminium in Nature 
and its significance in the cultivation and mota- 
bolism of plants. In later years he studied the in- 
fiuenoe of iodine on tlie growth and development of 
plants and also the effect of radioactivity upon 
metabolic processes in plants and animals. 

Stoklosa was professor at the Technical High 
School in Prague* director of the State agricultural 
experimental station and vice-president of the 
Czechoslovak Academy of Agriculture. 


Prof. Georg Wicgncr 

It is with groat regret that we have to announce 
the death on April 14 of Prof. Georg Wiegiier, 
of the Agricultural Institute, Kidgon688ische Teeh- 
nkoho Hochschule, Zurich. Ho had for some time 
been suifermg from gastric ulcers, and underwent an 
operation which appeared to be successful, but 
peritonitis sot in and ended fatally. 

Wiegner was liom in Germany, and received his 
training under Zsigmondy in G6ttingen, then went 
st/raight to Zurich as professor of agricultural 
chemistry. Here he remained all his life, excepting 
that during the War he was tempf)mrily in Germany 
for military service, and was wounded at least once. 
It is an open secret that he had been invited to a 
much more important chair outside Switzerland, but 
he preferred to remain in Zurich where, ho said, he 
had been cordially received os a young and unknown 
man, and had familiarised himself with the agricuil- 
ttiral problems of the Swiss farmers and discovered 
ways in which he could help them. 

As might be expected from his training, Wiegner 
turned early to the study of the colloidal properties 
of the soil. It was at that time widely supposed, as 
the result of investigations by Way and by van 
Bemellen, that base exchange and some at any rate 
of the colloidal properties were due to zeolites in the 
soil. Wiegner took advantage of the possibility of 
obtaining pormutito and other zeolites in quantity 
to make detailed studies by the now methods on 
base exchange, its nature and relation to the (colloidal 
properties of the zeolite and of tlie clay, especially dis¬ 
persion and fiocoulation, and he was able to work 
out an electrical hyjx>l^e8i8 which threw considerable 
light on the whole phenomena. In the end it was 
shown in his laboratory that clay did not behave 
like permutite, euid his hypothesis enabled him to 
explain the differences. 

In IddO Wiegner was invited to England to leoture 
at certain of the agrioulttiral institutions so that 
members of the staffs might have the advantage of 
hearing his views and discussing problems with him. 
His lectures were published in the Journal oj ike 
SoeUty of Chemical Industry for 1982 and constitute 
on admirable summary of the more important pro¬ 
perties of clay and of zeolites. 

In addition to these colloid investigations, Wiegner 
foimd time to study animal nutrition, choosing 
proG^ool problems such as the drying and ensiling of 
grass, a very important niatter in Switzerland; the 
eveduation of feeding stuffs wi^ special reference to 
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starch equivalents and gains in weight; and other 
subjects of farming interest. This work had the same 
high quality that characterised his soil investigations. 

It weis, however, as a teacher that Wiegner was 
supreme. He wovild come into the laboratory, call 
his research students together and start discussing 
some new idea, either his own or one of theirs, or he 
would sketch out some now experiment, and ho 
would expect everyone to join in as eagerly as him¬ 
self. On Saturday afternoons ho would take a number 
of liis postgraduate students for on excursion during 
which long discussions took plac^e, lasting sometimeis 
six hours or more, much of it in a villeige inn over 
beer, broad and cheese. The subjects wore not 
necesaeu'ily scientific, but might even be political, 
and as his students came from many different 
countries and felt themselves entirely free and 
unconstrainfxl, the discussions were often extremely 
interesting. 

At the Congresses and Commission meetings of the 
International Society of Soil Science, Wiegner wew 
always an outstanding personality; his geniality 
and kindliness towards his colleagues and his students 
endeared him to all who knew him. He added lustre 
to the Tochnisohe Hochschule of Zurich and he will 
long remain in the memory of his friends, 

E. J. Russell. 


We regret to announce the recent death at the age 
of fifty-eight years of Dr. Ernest liobatein, dean of 
the faculty of phanmicy and professor of materia 
medica at Straslwuirg, member of the Paris Academy 
of Medicine, and author of studies on the biology of 
the tubercle baoUlus and chemical analysis of the 
mineral waters of Alsace, Bulgaria and Palestine. 


Wft regret to announce the following deatlts : 

Dr, William Bratlley Coley, formerly prfjfessor of 
clinical B^irgery at Cornell University Medical CxiUege, 
New York, well known for his treatment of sarcoma 
by means of erysipelas and prodigiosus toxins, aged 
seventy-four years. 

Prof. L. Fr*ideri(jq, emeritus professor of physiology 
in the University of Li6ge, aged eighty-five years. 

Dr. Alfred Palmer, one of the founders, and 
from 1926 until 1980 president of the Council, of the 
University of Reading, on May 20, aged eighty-three 
years. 

Sir Robert Rait, C.B.E,, principal and vk»e- 
ohanoellor of the University of Glasgow since 1929, 
on May 26, aged sixty-two years. 

Mr. Arthur J. Weed, known for his work on 
seismology in the University of Virginia, or* April 16, 
aged seventy-five years. 


Ebbata. Obituary of Prof. Karl Pearson (May 23, 
p. 8^7): Mr, Udny Yule informs us tliat the dates 
of Prof. Pearson’s books should read as follows : 
“Grammar of Science”* 1892 ; “Chances of Deaths 
etc,”, 1897 ; “Ethic of Free-thought”, 1888, 
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News and Views 


Linnean Society of London t New Foreign Members 

The following have boon olootod foreign members of 
the Linnean Society of London : Prof. M. L, Femald, 
Prof. B. A. Fedschenko, Prof P. Pelseneer, Prof. 
K. F. von Tubeuf and Prof. W. M. Wlieeler. 
Prof. M. L. Femald, esurator of the Gray Herbarium, 
Haivartl University, is well known for his highly' 
critical work on tlie flora of eastern North America 
and for his studies in geographical botemy, especially 
on the relations between his special area and Europe, 
which has had considerable influence on recent ideas 
about plant distribution. Ho has also published 
several important monograplis on genera. He is 
editor of Rhodora and, with B. I... Robinson, edited 
the lost edition of Gray’s “MeLnual”. Prof. B. A. 
Fedstihenko is professor of botany in the Un^^'e^Bity 
of Leningrad and curator of the herbarium in the 
Botanic Garden. His chief work has been on the 
flora of Asiatic Russia, especially Turkestim. In a 
long series of floras and monographs he has dealt 
both with the purely taxonomic aspects and with 
more general vegetation studies. He was formerly 
editor of the Journal Botanique Ruam and has long 
taken a leading part in influencing taxonomic botany 
in Russia. 

pBor. P, Pelseneeb, who is permanent secretary 
of the Royal Academy of Sciences of Belgium, is 
well known for his long and continued researc^hes 
on the MoUufioa : his volume in Ray Laiikester’s 
^'Treatise on Zoology'* is still regarded as the classical 
authority on the anatomy and classifleation of the 
group. His later work on variation and heredity in 
Molluscs, carried out under very difficult conditions 
during the German occupation of his native country, 
is a mine of information, as is also his recent treatise 
on the ethology of the group. Prof. K. F. von Tubeuf 
is professor in the TJniversity of Munich. His name 
became prominent in Groat Britain forty years ago 
on the apr)aarance of W. G. Smith’s translation of 
liis *'Diseases of Plants induced by Cryptogamic 
Parasites”, a work still much used. Since then he has 
been mainly occupied with the study of the diseases 
of forest trees, and from 1916 has been associated 
with the editorship of the Zeitachrift /Hr Pflanzefi- 
hrankheUen, His other chief interest is the genus 
Viacum, of which he publislied a large monograph in 
1923. Prof. W. M. Wheeler, professor of entomology, 
Harvard University, is outstanding for his work on 
social insects and particularly on ants. Among his 
more important writings ore “The Ants of the Baltic 
Amber” (1914), “Social Life among the Insects” 
(1923), “Las 8oci6t^ d’lnsectes” (1926) and “The 
Social Insects, their Origin and Evolution” (1928). 
He has also translated and published R^umur*8 work 
on ants with the title “The Natural Historv of 
Ants” (1926). 


Sir Hector Hetherington 

Sib Heotob Hethbrinoton, vice-chancellor of the 
University of Liverpool, who has been appointed 
principal of the University of Glasgow in suooesslon to 
the late Sir Robert Rait, has many associations with 
Glasgow, in that he is a graduate of that University, 
and was lecturer (191(>“14) and professor (1924-27) 
of moral philosophy there. In the intervening years 
he hold academic poets of importance elsewhere, 
being lecturer in the University of Sheffield in 1914-16, 
then professor of logic and philosophy in University 
College, Cvordiff in 1916-20, after which he was 
invited to become principal end professor of philo¬ 
sophy in the University College of the South-West of 
England, Exeter. During the Great War ho worked 
in the Intelligence Division of the Ministry of Labour 
and was chosen for work in connexion with the 
Treaty of Versailles. Following its signature, he went 
to Washington as one of the British assistant secre- 
tarie.s of the International Conference of the Leagtie 
of Nations. Sir Hector thus wont to Liverpool with 
an outstanding record as a scholar and administrator, 
and for the past nine years he has been indefatigable 
in his service for the University in particular and for 
the general cause of education and social progress, 
and for hospital co-ordination. Among numerous 
other offices, he was elected in 1930 to serve on the 
Unemployment Insurance Commission. His knight¬ 
hood this year was a just acknowledgment of his 
fine academic work and public service. 

U.S. Stratosphere Balloon Explorer II 

A MORE complete account of the scientific results 
achieved in the stratosphere flight of November 11, 
1935, has now been published in the May number 
of the National Qeographio Magazine, The tube 
counter directional system for cosmic rays was 
described in Nature of June 29, 1936, p. 1088, and 
it would now appear that some modification must be 
made in the results from Explorer 1, At aa altitude 
of 72,000 feet covering 96 per cent of the earth's 
atmosphere, the rays show no directional preponder¬ 
ance from the vertical to the horizontal. It follows 
that as those rays coming from the more horizontal 
directions increoso with height, these are influenced 
by the earth’s magnetic field. Swann’s explanation 
of the distribution is that most, if not all, the rays 
observed are secondaries. The Stoss chamber for 
observing bursts did not show any abnormal increase 
in their munber with height. The following nxunbeirB 
are given for cosmic ray activity: at 40,000 ft,, 
40*1 times that at sea-level (Explarefr I on July 26, 
1934, gave this number as 42*3) f at 63,000 ft., 51*6 
(Piccard in autumn of 1934 gave 63*2); at 57,000 ft., 
55, a maximum, antd at 72,396 ft., 42. A WUspti 
chamber was not taken up, but the neict best method, 
of reomding in the body of the photographic amulshm 
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of a plate* gave a track of an a^ray of energy 10* 
electron voHa. The ion content of the air roughly 
follows the ooaxnic ray activity at great heighte. 
Previous records only went up to 30,000 ft. In these 
experiments, the maximum was observed at 61,000 ft. 
of 81 times that at sea-level, and at the greatest 
height of 72,000 ft. this figure fell to 50. There may 
be some connexion between this and the observed 
decrease in the strength of radio signals received on 
the ground from above a height of 60,000 ft. Other 
results quoted are that 20 per cent of the osone 
content of the atmosphere lies below 72,000 ft., the 
composition of stratosphere air is insignificantly 
different from that at sea-level and al>ove 60,000 ft. 
only moderate wind velocities ranging up to 42 miles 
per hour are met with. From the temperature-altitude 
chart given, it appears that the temperature ranged 
round about — 70° F. from 36,000 ft. to the maximum 
heights from 9.40 a.m. to 2 p.m. 

The Impact of Science on Social Organisation 

The twenty-eighth Monoure Conway Memorial 
lecture was delivered on May 20 by Prof. Lancelot 
Hogben, who dealt especially with the impact of 
scientific knowledge on contemporary social organisa¬ 
tion. The democracies of Western civilisation, Prof. 
Hogben said, have reached a crisis with which a 
social personnel of government trained in a humanism 
without roots in scientific technology are not equipped 
to deal. Current political ihouglit is permeat^ with 
a body of economic doctrine which includes within 
its scope no conspectus of emergent technological 
forces reshaping national policy and international 
relations. The result is a growing distrust of the 
powers of education and rational persuasion. In the 
long run, the stability of Western democracy must 
dejiend on whether we can devise an education 
adapted to the conditions of a society which makes 
increasing demands on technical knowledge. The 
necessary reorientation of cultural valuer and of 
research in social studies can only bo brought about 
by enlisting to the task a new personnel with natural¬ 
istic training and the executive comiJotencc which 
laboratory experience calls forth. The primary 
biisiness of social inquiry should be devising the 
social machinery to make available for human welfare 
the plenty which science offers. The lecture is pub¬ 
lished by Messrs. Watts and Co., 5 and 6 John^n's 
Court, Fleet Street, London, E.C.4 (price 2s. net; 
by post, 2s. 2d.), 

Chemistry of Crystals 

The thirty-fourth Bedson Lecture was delivered at 
Armstrong College, Newcastle-upon-Tyne, on May 8. 
by 3>r. C. H. Besoh, his subject being ‘The Chemical 
Properties of Crystals**. Dr. Desch said that a solid 
metal is a exystalline mass of which the chemical, as 
wi^l aa j^ysioal properties are anisotropic; acid 
attack, for example, not being uniform, but pro¬ 
ducing geoinetric^y shaped fata indicating the 
symmetty of the constituent crystals. This constitutes 
a port of the evidenoe for a secondary or mosaic 
fltruoture in crysMs. The boundaries between the 


individual crystals have different ohemioal properties 
from the mass. Their form corresponds with that 
of foam cells, being determined by surface tension, 
and in certain alloys they can be separated by the 
action of specific reagents. Certain brasses containing 
aluminium, for example, fall to pieces, the grains 
separating like sand, when placed for a few seconds 
in a solution of merourous nitrate. In the stainless 
steels, such interorystollino disruption is explained 
by the segregation of carbides, but in other instances 
no boimdary constituent has been detected. The 
stability of iron, aluminium and stainless steel in 
air is explained by the presence of a surface film of 
oxygon or oxide. The greatly increased chemical 
activity of a metallic surface under high local 
pressures, as in abrasion, was also discussed, The 
effect known as ^corrosion fatigue* is caused by the 
combined action of alternating stresses and chemical 
attack, in which the properties of the film etnd of 
minute cracks both play a part. Dr. Desch con- 
eluded with an SKicount of the transformations within 
solid solutions, mcluding the work of Prof. W. L. 
Bragg on the changes from disorder to order in a 
lattice. 

Lectures to Secondary School Pupils 

With the object of bringing young people from 
secondary schools into contact with some aspects of 
progressive science and its applications, the British 
Science Guild arranged lost year for two lectures by 
Mr. C. C. Paterson, director of the research ial>ora- 
tories of the General Elet^tric Company, to pupils 
from secondary schools for girls in the London area. 
The lectures were delivered at the Institution of 
Electrical Engineers, and the subject was *‘The 
Electron Liberated : its Industrial Consequences**. 
Sir Albert Howard, the honorary swjretary of the 
Guild, has provided for the continuance of this 
successful 6ntori)rise under the title of the Gabrieli© 
Howard Memorial Ltxjture ; and on Tuesday and 
Wednesday last, May 26 and 27, Prof. W. L. Bragg 
delivered this lecture upon the subject of “Telegraphs 
and Telephones**. The lecture on the first day was 
to boys from London Secondary Schools, and on the 
second to girls from London Secondary Schools. On 
both occasions, the lecture was given at the Hoyal 
Institution, by kind permission of the Maneigers. 
Through the courtesy of Messrs. G. Bell and Sons, 
the young people who attended the lectures were 
able to take away with them a pamphlet containing 
a reprint of the chapter on telegraphs and telephones 
from Prof. Bragg's book on “Electricity** just pub¬ 
lished by Messrs. Bell. 

Whirlpools and Vortices 

At the Friday evening discourse at the Royal 
Institution on May 22, Prof. E, N. da C. Androdel 
discussed “Whirlpools and Vortices**. The best 
example of what is ordinarily thou^t of as a vortex 
is the whirlpool that is formed where the water runs 
out of a l^th or b8u»in. There is a widespread 
belief that this always spins one way, clockwise or 
eounter-olot^wise, and that this is due to the rotation 
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of the earth. Actually, however, if the water is 
allowed to oome to complete rest in a vessel where 
the hole is accurately in the middle, and if the plug 
is carefully withdrawn, no whirlpool is formed, The 
whirlpool that is generally observed is due to some 
slight rotation given to the water near the edge of 
'the vesHc;], wliich, by the laws of fluid motion, becomes 
very much accentuated where the water runs out. 
The direction of the spin depends on the direction 
of this slight motion. If the spin is actually always 
in the some direction m a particular bath, it is because 
of some chance influence, sucli as the position of the 
taps. The spin of the earth should actually givo rise 
to a rotation of the water where it runs'out, but the 
effect is far too small to be observed with a bath or 
basin. Where a largo still sheet of water runs out 
through a vertical pipe, as at the inted£e of a water 
turbine, tho eflfeot should, however, be large enough 
to observe. It is, in fact, found that under these 
conditions whirlpools form, and that the spin of the 
water is in an opposite diroction in the northern and 
in the southern hemisphere, as it should be. The 
consideration of vortices is eactremely important for 
aircraft or other bodies moving through the air, and 
the whole object of stream dining is to avoid the 
formation of vortices, which fritter away energy. 
The sensitive flame, which ducks in response to 
sounds, is, it turns out, an example of vortex motion, 
the vortices being produced as a consequence of the 
sound vibration, 

New Guiuea Exhibition 

An exhibition of ethnographical objects from New 
Quinea and the islands of the Malay Archipelago 
under the auspices of the Royal Anthropological 
Institute opened at 10 Grosvenor Square, London, 
S.W., on May 20, and will remain open for three or 
four weeks. The specimens wore collected by Lord 
Moyne during a cruise on his yflcht Roeaura between 
November and February lost, and with them is a 
remarkable series of photographs taken at the same 
time by Lady Broughton. The section of the ex¬ 
hibition which will afford the greatest interest is tliat 
illustrating the culture of the newly discovered 
Aiome, a light-skinnod pygmy race inhabiting the 
hills near tho Middle Kamu River in the man^ted 
territ^^ry of New Guinea, who hcwl not previously 
had any contact with white civilisation. Their skin 
is only slightly doi ker tliaix that of a well-sunburned 
European, and their hair a very dark brown. The 
average height is 4 ft. 6^ in., male, and 4 ft. 2 in,, 
female. They are surrounded by dark-skinned tribes 
of normal stature and the general New Guinea type. 
Their appearance is well illustrated in a number of 
photographs, which show tho mode of wearily the 
wtioles of adornment iiioliKied in the collection, such 
ae bonds made up of stems of Dendrobiurn and threaded 
grass seeds, and tree-bark head-dresses. A collection 
of skulls oomee from a deserted village, in which 
they wore stored in bundles outside or inside the 
houses. This collection includes two very distinct 
types of head, one large and one small. The former 
is distinctly Australoid in appearance, with prominent 


brow ridges and receding forehead. It is remaifkablie 
ae coming from New Guinea. No explanation of the 
abandonment of the village was obtained, though it, 
was found to be full of the possessions of its former 
inhabitantB, including a number of objects of tho 
greatest cultural interest, among them drums, carved 
shields and curious head-dressae of possibly ritual 
purpose. 

Homer's Troy 

A THmi>, and possibly flnal, stage in tho artihs^o- 
logieal exploration of Troy has been reached with 
the excavations organised by the University of 
Cincinnati imder the fleld direction of Dr. Carl 
Blegor, formerly assistant director of the American 
School of Archaeology at Athens. It is remarkable 
that of the three great sites of Homeric civilisation, 
Troy. Mycenea and Tiryns, the first-named, which 
insjnred tho excavation of tho archeological sites of 
the eastern Mediterranean, should still, at tho last, 
afford a probUmi in the exact determination of its 
chronological and cultural relations. Sohlienuum’s 
final identification of the Sixth City at Hissarlik, and 
not tlie Second, as the Homeric Troy in 1890, and 
Dorpfeld’s demonstration of a sequence of nine 
phases in the history of the city, extending from the 
Early Bronze Age to Roman times four years later, 
satisfied a generation which knew not Knossos and 
the history of Helladic culture. It has since become 
evident that the Sixth City, notwithstanding My- 
oensaan oontarcts, is neither complertoly contemporary 
with, nor its culture identical with that of, the 
Myoeneean age. The work of the American expedition, 
os is indicated by Mr. E. J. Forsdyke in his lucid 
summary of the present position of tho arelueological 
and liistorical problem in 7'he Times of May 22, has 
confirmed this by showing that the Sixth C?ity goes 
back to Pre-Myoensaem Middle Helladic, and that 
“the Achsaan moment’\ the i>eriod when the Aohssan 
military ciristocracy hold sway, fortified by matri¬ 
monial alliances with Mycenaean heiresses, whirdi 
corresponds with the conditions of the Homeric 
world, is represented by an inferior reconstruction 
after the Sixth City had been destroyed by earth¬ 
quake obout 1300 B,o., in which tho walls were 
r6i>aiFed in rougher masonry and the houses irregu¬ 
larly built with odd stoxuw from the ruins. About 
1200 B.o. this Seventh City was destroyed by fire. 
It was rebuilt and inliabited, presumably, by the 
Acheean conquerors. 

Co-ordination of Research 

Tmc Research Co-ordination Committee, which 
was formed a few months ago os the result of an 
informal meeting of persons connected with organisa¬ 
tions interested in the application of soienoe to 
present-day problems (see Kactm, February 22, 
p. 311), reported on its ootivities at a meeting 
May 23 to the group from whieh it arose. The 
Committee, after making a preliminary list of 
problems which need co-ordination, deoUtod to 
oonsider one or two in detail and to woi^ out a 
technique of oo-ordination tlwt Oould be generally 
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employed. Thus, it i» olainied, hae boeii achieved. 
Qiven two peraone auffiei^tly interested in co¬ 
ordinating the material relating to an important 
problem, and ready to devote to it one fViJl evening 
a week, the Committee will undertake to help them 
in elucidating tlie variouH aspecte of the problem and 
ia bringing together the organisations concerned. 
The RGeettrch Ck)-ordination Committee has been 
fortunate in obtaining the co-operation of many 
organisations intereeted in various aspects of the 
housing question. Among these are the Housing 
Centre, Architectural Association, Modem Archi¬ 
tectural Research Association, Arohi tecta and 
Technicians Organisation, Society of Women Estate 
Managers, Kitchen Planning Centre, Women’s Gas 
Council, Institute of Bociology, etc. The Building 
Research Station of the Department of Scientifio and 
Industrial Research and the Hoiising Section of the 
Ministry of Health have also provided assistance. 

Lightiog and Heating Research 

A Co^^P'BKHNCl! on lighting, space heating and hot 
water supply in low-cost housing, arranged by the 
Housing Centre, 13 Suffolk Street, S.W.l, was held 
on May 25 and 26. In the opening address, I^ord 
JClton referred to cheapness, efficiency and health 
requirements as the main directives in modem low- 
cost house building and contrasted them with the 
durability, dignity and individuality of the Tudor 
period. In the discussion that followed, Prof. Patrick 
Abercrombie, who was in the chair, pointed out that 
standardisation can be applied to desirable as well 
as undesirable features, and other contributors 
suggested that perhaps dignity and individuality can 
now be transferred from the individual house to a 
plcumed estate as a whole. Sir Richard Paget, in 
his address as chairman of the business part of the 
Conference, gave a brood view of some of the avenues 
opened by scientific research in the utilisation of our 
national fuel assets, and pointed out several coses of 
present wastage. He directed attention to Sir Richard 
Gregory’s remarks at the Royal Institution on the 
Tnission of science in the changing world of to-day. 
He also staiessed the urgent need of an impartial 
investigation of the monetary system, and ended by 
pointing out the value of technical conferences in 
bringing together experts and enabling them to 
synthesise their ideas into one connected whole. 

The relative merits of gas, electricity and other 
forms of heating were brought out in a series of 
papers contributed by the British Commercial Oas 
Association, British Electrical Development Associa¬ 
tion, Coal Utilization Council, London and Counties 
Coke Association and by otlier organisations and 
individual specialista. The convergence upon a 
common problem of these diverse int^erests has been 
a valuable feature of the Conference. The need for 
on impartial body to collect and collate the data 
supphed by the various parties was brou^^t out, and 
both the Bousing Centro and the Research Co* 
ordination Committee have expressed their willing¬ 
ness to help in this work. The immediate task of 
jku^ a body would be, first, to find out what the 


oSTU 

consume^' actually us6»h and is likely to exi>ect with 
an increased standard of living and, secondly, how 
far his requirements can be satisfied with existing 
methods and appliances, or mch improved forms as 
the advance in teoluiique renders possible. ^ 

Radium Research at Birmingham 

Fob some time the Physics Department of the 
University of Bimiingliani has Iiad charge of 0-5 gm. 
of radium, which has been used for supplying local 
hospitals with radon. This radium, which belonged 
to the Radium Commission, has recently been 
ailotteii to the ( Senerol Hospital of the City for a 
special puiposo. It therefore appeared likely tliat the 
Radon Laboratory of the Department of Physics at 
the University would be put out of action. There¬ 
upon Sir Gilbert Barling issued an appeal for a fund 
to provide the University with a supply of radium of 
its own. The appeal met with a most generous 
response, and with the accruing money it is 
proposed to buy for the University 1 gm. of radium, 
so that the Radon Laboratory will be able to con¬ 
tinue to supply radon to hospitals ns before, and the 
Physics Department will have radium available for 
scientific research. The Pro-Chancellor (Mr. Walter 
Barrow) lias expressed on behalf of the University 
his warmest tlianks to Sir Gilbert Barling for his 
energy and initiative and to the donors for their 
generous response. 

Conference on Atmospheric Pollution 

The half-yearly Conference of representatives of 
local authorities and other organisations co-operating 
with the Department of Scientific and Industrial 
Research in the investigation of atmospheric pollution 
was hold in the offices of the Dei>artment on May 25. 
The Conference received from Dr. G. M. B. Dobson, 
chairman of the Atmospheric Pollution Resoarch 
Committee, a report on the progress of research. H© 
announced that the Committee has decided to under¬ 
take on intensive survey of the pollution in and 
around an industrial centre and has selected the city 
of Leicester, the geographical position of which in 
relation to the surrounding country and neighbouring 
centres of population appears to render it particularly 
suitable. The Conference noted with interest that 
the London County Council has intimated that it is 
extending its investigations and that it is arranging 
for observations at a rural institution and a seaside 
institution belonging to it. Reiwrts from Glasgow 
and from Sheffield and Rotherham were presented 
on comparative detemiinations of sulphur in filtered 
and unfiltered air. Measures for reducing pollution 
duo to the emission of ash and grit from chinineyH 
were also discussed. At its previous meeting, the 
Conference considered a proposal by the London 
County Council that the machinery of the Conference 
might be used to secure finemcial contributions for 
invMtigationa into means for reducing this type of 
pollution. A committee, which was appointed to 
meet representatives of the Department for the dis¬ 
cussion of practical measures, presented a report for 
discussion by the Conference. 



900 


NATURE 


May 30, 1936 


Borax as a Fertiliser 

It hae long been known that a group of about ten 
eietnante plays an essential part in plant nutrition, 
but it is only during reoont years that it has become 
recognised that other elements are of equal import- 
ance, though in such small amoiints that their 
presence was previously unsuspected. Manganese 
and boron are the outstanding examples of these 
minor elements—*minor' only in the sense that the 
requisite quantity is so small. Copper, zinc and other 
Bubstanoes may also play an essential part in specific 
cases, and active research is in progress. The case 
with regard to boron is of definite economic import¬ 
ance. The pioneer work of Agulhon (1010) and 
Warington (1023) established the fact that in the 
entire absence of boron certain species, at least, are 
unable to develop properly. The necessary amoimt 
of boron is so small that most soils contain sufiiciont 
for the normal development of plants. During the 
last few years attention has been focused on certain 
obscure plant diseases for which no adequate ex- 
plemation was forthcoming, and in many cases 
amelioration has been obtained by the application 
of boron compounds to the soil. Heart rot of sugar 
beot and brown heart of turnips are notable examples 
of this, and it is becoming a recognised practice to 
include a small quantity of boron compounds with 
the fertiliser, 12-20 lb. of borax per acre representing 
the safe limit, beyond which there is danger of 
injuring the pl&ints by poisoning them. The great 
economic importance of this point has led to the 
eetablishmant of d'Boron Agricultural Bureau under 
the «&gis of Borax C/onsolidated, Ltd., for the purpose 
of collecting and distributing information with regard 
to the use of borax for agricultural purposes. A 
word of warning may not be out of place. The 
beneficial results so far obtained by the application 
of borax as a specific agamst certain plant diseases 
may lead to undue optimism, and to a tendency to 
attribute every obscure plant disease to lack of boron, 
without adequate inquiry. The necessity for con¬ 
tinued research must bo emphasised, as it seems 
possible that the correct use of various ‘minor’ 
elements may lecMi to definite and valuable progress 
in agricultural practice. 

Cotton Industry b Northern Nigeria 

Ak mterosting account of the future possibilities of 
the cotton industry in Nigeria was given by Mr. G. 
Browne, manager of the English Cotton Growing 
Corpoiation’s Seed Farm in Northern Nigeria, at a 
recent meeting of tho Administrative Council. The 
fwm was started ten years ago, and lias boon chiefly 
occupied with testing ovit new strains of cotton prior 
to their distribution to the native farmers. In 
addition, a study has been made of intercropping 
with some plant other than cotton, the evidence 
going to show that bettor results are secured if two 
crops follow each other mstead of being grown almost 
simultaneously. Tho question of the maintonanoe of 
fertility inevitajbly arises with this praetioo, and as 
groen roaiiurmg' prQV^ unsuccessful, an entirely new 
method, namely, tlie introduotion of cattle, was tried. 


At first high mortality rates ooourred, due portly to 
tsetse fiy trouble and partly to lack of axperiexioe as 
to the conditions under which cattle can be kept b 
good health in this district. Now, however, that the 
preliminary difficulties have been overcome hy bush 
clearance and regular use of dip, etc., the cattle are 
already playing an important part m the agriculture 
of Northern Nigeria, and a now era of expansion seems 
probable. New implements, notably a steel plough, 
have also been introduced, and further, the Coi^Kifra- 
tion is hoping, by tho example of its own farm as well 
as by other means, to aid in this future development 
of the agriciiltural mdustry in Northern Nigeria, of 
which an increased output of cotton should bo an 
outstanding result. 

Dialling Ships at Sea 

When the radio telephone was first applied to 
aliips at sea about 1929, tho ship receivers, connected 
either to a loud speaker or an operator’s headset, 
were always ‘on the air’ and thus heard all calls. 
Stations were called by name, and all other stations 
listening on the same fre(|uenoy would hear the call. 
With tl^ mcreasmg use of ship to shore radio service, 
a method of signallmg one ship only became highly 
desirable, as this would obviate the necessity of 
keeping the loud speakers or telephone receivers ‘cm 
the atr* all the time. In the BeU Laboratoriea Hecord 
of April a method of doing this is described. With 
this system, each ship has a three digit number 
assigned to it. When the operator at tho telephone 
switchboard wishes to place a call, he merely dials 
the number of tho ship wanted. This sends out a series 
of ton© pulses which are received by all the ships 
within range. The called ship is the only one that 
receives an audible signal. On this ship a telephone 
bell rings and the operator picks his handset off the 
hook and replies in the usual way. When a call is 
answered, the handset is removed from its switoh- 
hook, thus operating the transfer relay. This removm 
the selector set from the radio reoeiver and connects 
tho telephone reoeiver in its place. It also stops the 
bell ringing. When the tel^hone conversation is 
finished, the handset is returned to its hook and this 
roioases the relay. The signal receiving set is auto¬ 
matically reconnected in preparation for receiving 
calls. This system is now being \ised by a number 
of coasting and harbour ships in America, but it 
promises to become applicable to a much wider field. 

Meteorology and the Sea Service 

The Afartne Obeerwr of April (IS, No. 122) contains 
an article by Capt. L. A. Broolm-Smith, sapwin- 
tendent of the Marine Division of the Meteoiologijoid 
Office, Air Ministry, entitled “Observation an4 
Weather Forecasting and Some of their Bearings on 
the Sea Servioo”. The author comments on the great 
in^rovement in acouracy of observations of baro« 
metric pressure at sea since the Great WoTi and 
attributes this to the growing reaHaation on the part 
of ships’ officers that weatl^ foreosstiiig not only 
pcfflsible by a few spedalfy teatned ineteorologiisla 
in observatories ashore, and to the moreaste^ 
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«uoo6Mfiil efforte in this dirootion tlint have reaulted 
Arom iha^ realiaaiion. It fell to Capt. Brooke-9mith 
to explain to a oommittee of the Chamber of Shipping 
of the United Kingdom in 1921 aome of the advantages 
which might accrue to navigation from the more 
general uae of reliable thermometers as well as 
reliable barometers, and the report of that oommittee 
to the Chamber of Shipping included reoommenda* 
tions in respect to botli these items. Apart from 
their value in forecasting, reliable measurements of 
atmospheric pressure at sea should eventually 
become important for pilots of aircraft when far from 
land, who will rely on them for obtaining oorreot 
indications of height from their altimeters, and for 
that purpose will have to obtain them by wireless 
from ships. 

An equal improvement in thermometers, Capt. 
Brooke-Smith states, has not yet taken place. He 
points out, however, that the information about tem¬ 
perature required at sea can generally be obtained 
from the broadcasts mode on 2100 metros wave-length 
by British A class selected ships, which broadcasts 
liave a range of 1,500 miles ; such ships are to be 
found on all main trade routes, and all are equipped 
with tliermometers certified by the National Physical 
Laboratory and exposed in Meteorological Office 
screens. The thermometers on such ships, when the 
ship is in port, afford a means whereby, through the 
coiurtesy of the captain, other ships may test their 
own thermometers and ascertain their accuracy. In 
answer to the frequently made suggestion that more 
British merchant ships should be equipped with 
instruments provided through the Meteorological 
Office, Capt. Brooke-Smith points out that the 
existing meteorological personnel at the ports is not 
abdequate for dealing with such an increase, which 
would also throw excessive extra work on the 
divisions of the Meteorologies Office concerned with 
maintaining the marine meteorological equipment, 
that is, the marine and instrument divisions. 

Sixteenih Century Ccnttal Huropcans in England 

In the JHa^ios Motxw$hd (Brno, Czechoslovakia), 
Prof. O. Odloi^Ulk has just published the results of 
extensive researches among documents and manu* 
scripts from British libraries and those in Holland 
and central Europe, under the title ^^Visits from 
Bohemia and Moravia to England, 1563-1620'^ He 
shows how scholars in Britain and the remoter parts 
of the Continent managed to keep in touch with each 
other's discoveries, views and writings. This contact 
was as strong between men of science (astronomers, 
mathematicians and others) as it was between 
theologians or historians. The period under review 
preceded the influx of refugees flrom the Thirty Years’ 
War, but the question wheUier Komenskj^ (Oomanius) 
visitod Engla^ in 1613 (that is, when he was only 
twenty^one years of age) is again raised. Whilst it 
is extrem^y uidikely ^t the great educationist , did 
oome tq England prior to 1641, it is clear that many 
Bohemian and Moravian students and savants 
(hududiAft Peter Vok and Thaddeus visited 


Oxford and Cambridge, and made contact with such 
sixteenth century Englishmen as Dr. John Dee, 
Francis Bacon, Sir Philip Sidney, Lord Bui^hley and 
the Earl of Essex. Some, like Charles of Zerotin, 
acted as diplomats between Bohemian monarchs lind 
the British Crown at this period when culture and 
science began to flourish engain after the Dark Ages. 

Plashes of Lightning 

Acoobding to a message from Scientse Service, 
flashes of lightning photographed by a cine-oameTa 
by J, W. Beams, L. B. Snoddy and E. J. Workman, 
of the Universities of Now Mexico and Virginia, were 
sliown at the recent meeting of the American Physical 
Society, The progress of the flash was shown to be» 
similar to that of a nail gradually piercing a wooden 
board stop b}*- step under the successive blows of a 
hammer. Their cameras showtri that the first flash 
extended halfway from the cloud to the earth. A 
second one followed the path of the flrst but went 
six tentlw of the way, wliile a third travelled seven 
tenths of the distance. The fourth flash reeu^hod all 
the way and struck the earth. Foiir other flashes 
from the cloud to the earth followed at short intervals 
of approximately one hundredth of a second. 

Institution of Gas Engineers 

At the sevonty'third annual general meeting of 
the Institution of Gas Engineers which opened in 
Lopdon on May 26 the following medals were 
proBcnted : Institution Gold Medal, to George Dixon, 
for a p«q)er on ’‘Problems and Answers in the Re¬ 
construction of Manufacturing and Distribution 
Plant, Nottingham” ; H. E. Jones London Medal, 
to W, L. Boon, for a paper on “The Preparation, 
Bdarketing and Utilization of Coke” ; Institution 
Silver Medal, to T. P. Ridley, for a paper on “Gas 
Tariffs”; Institution Bronze Medal, to William 
Hodkinson, for a paj>er on “Benzole lieoovery and 
the Production of Motor Benzole”, Mr. Stephen 
Lacey, controller of gas sales, Gas Light and Coke 
Company, London, was elected president of the 
Institution for the year 1936-37, and Mr, H. C. 
Smith, chief engineer, Tottenham and District Gas 
Company, and Mr. Robert Robertson, engineer and 
works manager, Bristol Gas Company, were ole<ited 
vic^-preeidents. 

South African Association for the Advancement of Science 

Under the presidency of His Excellency the Right 
Hon. the Earl of Cleu^don, Governor General of the 
Union of South Africa, the Soutli African Association 
fOT the Advancement of Science will hold its thirty- 
fourth annual session on October 5-10 in Johannes¬ 
burg. It is noteworthy that the meeting coincides 
with the celebrations connected with the jubilee 
(fifty years) of Johannesburg, and with the holding 
there of ^e Empire Exhibition. Sectional presidents 
are i A, Dr. E. J. Hamlin, city engineer, Johannes¬ 
burg (“The Roaearohes of a City Engineer's Depart¬ 
ment”) ; B, Prof. E, D. Mountain, profeasor of 
geology and mineralogy at Rhodes University College, 
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OmhajnuBtown, C.P* (“Mineral*”); C, Prof. John 
Pliiliips, professor of botany in the UniverHity of the 
Witwatersrand (“Biology and Industry : with sptxjia! 
reference to Plant Biology and the Mining Industry”); 
D, Dr. R. Bigalke {“The Naturalisation of Wild 
Animals with special reference to South Africa”); 
K, Prof. M. R. Drennan, professor of anatomy in 
the University of Cape Town (“Human Growth and 
Differentiation”) ; P, Dr. 1. D. MacCrone, lecturer 
in psychology in the University of the Witwatersrond 
(“The Problem of Race Differences”). Prof. L. 
Fouch^, professor of history in the University of the 
Witwatersrand, is to deliver a public ovenuig lecture 
on the history of the Witwatersrand. Symposia 
have been arranged in the various sections, wliile 
demonstrations and excursions are included in the 
programme. A cordial invitation to attend tlie 
meetings is extended to visitors from overseas who are 
connected with, or interested in, scientifio pursuits ; 
visiting scientific workem will be made honorary 
members for the stjssion. 

Announcements 

The Government of the Spanish Republic has 
conferred the decoration of 'Comendador de la Ordon 
do la Repiiblica* upon Sir Henry Wellcome, the 
founder of the Wellcome Research Institution, 
London, in recognition of his outstanding services 
to Spanish interests. 

An exhibition of photographs organised hy the 
American Institute for Persian Art and Archfcology, 
including photographs representative of the latest 
work of the Institute’s architeotui*al survey, will be 
held at the Royal Institute of British Anrhitects on 
June 9-20. The exhibition will be opened at 3.30 p.ro. 
on Juno 9 by His Excellency Hussein Ala, the Iranian 
Minister in London. 

Du. Enid Chables, of the Department of Social 
Biology of the London School of Economics, will 
open a discussion on ‘*Population Trends in Rela¬ 
tion to the Housing Problem*’ at the GuiJdhouse, 
Ecoleston Square, Victoria (Berwick Street entrance), 
on Tuesday, June 2, at 7.30 p.m. The discussion 
has been arranged by the Research Co-ordination 
Conunittee in conjunction with the Engineers’ 
Study Group. Those wishing to attend should 
notify the honorary s<^cretary, Research Co-ordination 
Committee, Hozlitt House, Southampton Buildings, 
W.C.2 (Tel. : Holbom 1008). The discussion is part 
of a concrerted plan to approach the housing problem 
from various angles: sociological, architectural, 
health, engineering and financial. 

Thh (German Statistical Society will hold its 
annual meeting at Brunswick on June 25. 

The Clianoellor of the German Reich has awarded 
the shield of nobility to Prof, Gustav Tammann, 
professor of physical chemistry at Gottingen, and 
the Goethe Medal to Br. Beinhold Schmaltz, professor 
of anatomy, embryology and histology at Berlin. 


Asplicaxions are invited for the following appoint¬ 
ments, on or before the dates mentioned : 

A head of the Building Department in the 
Gloucester Technical College—The Principal (June 8). 

A head of the Engineering Department in the 
Shrewsbury Technical College—The Secretary for 
Education, County Buildings, Shrewsbury (Juno 8). 

A University demonstrator in physios in the 
University of Cambridge—^Dr. R. G. W. Norrish, 
University Chemical Department, Cambridge (Jime 4). 

An assistant lecturer in chemistry in the Robert 
Gordon’s Technical Collie, Aljcrdeen—The Registrar 
(June 5). 

A demonstrator in anatomy in the University of 
Sheffield—The Registrar (June 6). 

A lecturer in civil and mechanical engineering in 
the Woolwich Polyfceclinic, London, S.E.18'—The 
Secretary (June 6), 

A principal of the Norwich Technical College— 
The Director of Ikiucation, City Education Offices, 
Norwich (June 8). 

An electrical engineer in the Armaments Inspection 
Department, Royal Arsenal, Woolwich—^The Under¬ 
secretary of State (C.5), The War Office, Ix>ndon 
{Jiuie 9). 

A demonstrator in biolog^^ in the London (Royal 
Fhh) Hospital) School of Medicine for Women—^The 
Seeretary, 8 Hunter Street, Brunswick Square, W.C.l 
(June 12). 

A lecturer in physiology in the Chelsea Polytechnic, 
London, S.W.8—The Principal (June 12). 

A demonstrator in mathematics in the City and 
Guilds Ollege, Imperial Collie of Science and 
Technology, I^inoe Consort Road, South Kensington, 
S.W.7—^The Secretary (June 19). 

An assistant lecturer in mechanical engineering in 
the Municipal College of Technology, Manchester— 
The Registrar (Jiuie 29). 

An instructor in mechanical and electrical engineer¬ 
ing in the Bulawayo Teclmioal School—The Official 
Secretary, Office of the High Commissioner for 
Southern Rhodesia, 429 Strand, W.C,2 (Aug, 21). 

A lecturer in geography and nature study in the 
Bedford Froebel Training College—Tlie Principal, 14 
The Crescent, Bedford. 

A lecturer in physios in the Heriot-Watt College, 
Edinburgh—^The Principal. 

A lecturer in geography in St. Peter’s College, 
Peterborough—^Tlie Principal. 

A professor of physics in Canterbury University 
College, Christchurch, Now Zealand—The Univer¬ 
sities Bureau of the British Empire, BBa Gower 
Street, London, W.C.l. 

A lecturer in geography in the University of 
Reading—The Registrar. 

A professor of mathematiog and a professor of 
education in University College, Cork—^The Secretary. 

A district engineer in the Public Works Depart¬ 
ment of the Sudan Government—^The Controller, 
Sudan Oovemment, London Office, Wellington 
House, Buckingham Gate, S;W,1. 

A senior engineer in the Equipment Department 
of the B.B.C;—The Engineering Eor^Iithineht 
Officer, Broadcasting Heim, London, 
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Letters to the Editor 

Tht Editor dom not hold himself reaponMle for opirUona expressed by hie correspofidents. 
He cannot wdertake to return^ or to correspond vrUh the luritera of, rejected manuscripts 
intended for this or any other part of Natttbb. No notice is taken of atumymous communications. 

Notes ow poturs i»r bomb of this week’s mcttkrs appear ok p. 910 . 

CoaaBSPOKDBNTS ARE INVITED TO ATTACH SmiLAR StTMMAUXBS TO THEIR OOMMUKICATlONS, 


Metabolism of Cold-Blooded Animals in Different 
Latitudes 


When the oxygen consumption of a apooios of 
poikilothermal animala is moasured at various tem¬ 
peratures, it is found that more oxygen is used at 
high temperatures than at low. This is partly because 
the movements of tlio animals are greater at higher 
temperatures, and partly owing to a greater non- 
looofnotory oxygen consumption when the tempera¬ 
ture is raised. Instead, now, of a single speoies in a 
given locality, consider two nearly related steno¬ 
thermal species of marine cold-blooded animals, one 
living in cold seas, the other confined to warmer 
waters. It is a common observation that speoies of 
poikilothermal animals in cold climates are as active 
as related species in hot climates. But what are the 
oxygen and food requirements of two such si>eoies T 
This question seams never to have been studied. 

I have compared a number of species of arctic or 
northern marine invertebrates with nearly related 
speoies from the English Channel, The oxygen con¬ 
sumption of these animals has been studied, and the 
rates of respiratory inovemeiits of crustaceans and 
of ciliary movement in scallops have been measured, 
at various temperatures. 

The cold-water miimals were investigated at the 
Kristineberg Zoological Station on the west coast 
of Sweden. Thor<» the lower water of the Gullmar 
Fjord, from a depth of 60 metres to the bottom at 
140 metres, has a salinity of 3^34 per thousand, an 
annual temperature varying only from 6* to 7®, and 
a population of arctic and northern species. The 
Station has a circulation of cold sea-water in which 
these animals can be kept alive. The English animals 
were taken at Pl 3 mttouth, where they live in water 
having a normal minimum temperature of and 
a normal maximum of 14®-16®, The Plymouth 
animals were studied at Birmingliam in sea-water 
of 35 per thousand salinity. 

The oxygen consumptions were compared in the 
following pairs of ^oies ; 
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In all seven cases, the oxygen consumptions of the 
Kristineberg and of the Plymouth speoies, each at 
two tempetatures, can he represented respectively by 
curves similar to k and pi (Fig, 1): this means that 
in every parr of speoies the oxygen intake of the 
wanneiMnrater form is higher than that of the colder^ 
water speoies, just as if a single species^ in one locality, 
had be^ studied over the whole range of temperatures. 


Since the locomotory activities of the warmer- and 
oolder-water species are about the same, I suggest 
that the oxygon required for locomotion is approxi¬ 
mately the same in each, but tliat the non-locomotory 
metabolism is higher in the warmer-water speoies. 



Fio. 1. 

A comparison of the rates of ciliary movement in 
the gills of the scallops Ohlamys septemradiata 
(Kristineberg) and C. varia (Plymouth) again gave 
curves like k and pp 

But the respiratory movements of rnista^iea 
gave a different result. The rates of soaphogiiathite 
movements were compared in prawns (the two 
species of Paf^dohts and the two species of 
Spirontocaris), and the rates of the maxillepede 
epipodites in a pair of Apseudes speoies {A . spinosus, 
Kriatineborg, and A. laireillei, Plymouth). In each 
of these thw pairs the results gave ourv'e k for the 
Kristineberg species and p, for the Plymouth species. 
It is clear that the respiratory movements of the 
warmer-water speoies were no faster than those, of 
the colder-woter forms, each at the usual sea tem¬ 
peratures at which the animals live. The rates of 
respiratory movements seem thus to correspond to 
the similar locomotory oxygen consumption postu¬ 
lated above. 

In addition to comparing stenothermal northern 
with English species, I have oomiuenoed comparisons 
between members of single eturythermol species living 
in different latitudes. Here the preliminary results 
show adaptations within single species. The rates of 
aoaphogn^hite-beat of a certain speoies of prawns 
livihg both at Plymouth and at Kristineberg 
give curves k and p, at these two places re¬ 
spectively ; the rate at Plymouth at 16® is no foster 
than tHaik at Kristineberg at 6®. This concords 
with the work of Mayer^ who showed that the 
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medusa Aurelia aurita is aoolLznatised to different 
latitudes : in Florida its optimum temperature for 
pulsation ia 29^« whereas this temperature is fatal 
to members of the same species in Nova Scotia. 

The results summarised here will be published in 
the Proceedings of the Zoological Society, 

H. MuNiio Fox. 

Zoology Department, 

University, BirmUighara. 

May 6 . 

A. O. ACsyer, Pap. Tortugat Lab., 6, 8 (1014). 


Interpretation of Shankland’s Experiment 

Thb experimental results of Shanklaud^ are in 
contradiction with the accepted theory of the 
Compton effect, in pai'tioular with the idea of detailed 
conservation of energy and momentum. If we 
accept his evidence, and if we assume that, in this 
process, energy wid momentum are not given out 
in some unknown form, wo liave to conclude that 
energy and momentum are not conserved. As Dirac 
point^ out recently*, Shankland's result would be 
oompatible with the point of view of Bohr, Kramers 
and Slater. I would like, however, to direct attention 
to the fact that this point of view by no means 
affords the only plausible interpretation of the 
e:q^iment. 

To midee this olear, it is useful to divide the 
predictions of the currant theory into the following 
statements : 

(а) Supposing the frequency and direction of the 
incident radiation to be given, the radiation scattered 
through an anglo 6 will have a definite frequency 
v(0). The recoil electrons emitted at an angle 9 
with the incident beam will have a definite energy, 
J7(9). 

( б ) Simultaneously with each recoil electron, there 
appears one quantum of the soattored radiation, and 
vice versa. 

(c) Between the direction of emission of a recoil 
electron and the simultaneous quantum of scattered 
radiation there is, again for given direction and 
frequency of the incident radiation, an unambig^ious 
connexion: the two directions lie in one plane 
through the direction of incidence, and their angles 6 
and 9 are definite functions of each other. 

Statement (a) ia very accurately confirmed in the 
X-ray re^on, but I am not aware of an equally 
exact oonfirmatioii for energies as high as those used 
by Shankland. This point is of importanoe, as the 
fact (o) is the only reason for assuming that no energy 
is given out in a form unknown at present. 

Statement ( 6 ) was, for X-rays, subject to a test by 
Bothe and Geiger®, who found a positive result. 

Shaiikland*s experiment is a test for (d) uid (c) 
together, for, as distinct from Bothe-Geiger, his 
counters subtend small solid angles with the scatterer, 
and if ( 6 ) would hold but not (c), the number of 
coinciding pairs that would happen to pass his 
counters would be too small to be detected. If we 
accept his evidence, we are then forced to abandon 
either (c), or ( 6 ) and (c) together. (One oannot, of 
course, retain (c) without ( 6 ), as without ( 6 ) recoil 
electrons and secondary quanta ore not connected 
in pairs.) 

(i) The point of view of Bohr-Kramers-Slater and 
Dirac would imply that (b) and (c) have to be 
abandoned. This would neoesswdly imply that the 
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Bothe-Geiger experimeEnt was erroneous. On that 
view, the photon does not exist in the oorpusoular 
sense of the current theory. 

An alternative—and, it seems to me, equally 
plausible possibility—is that (b) still holds; that is, 
that there is a secondary photon for each reqoil 
electron, but that their directions do not obey tl)e 
relations required by the conservation laws. 

(ii) One may either believe that (c) breaks down 
for any frequency of the incident radiation, just as 
Bohr-Kramem-Slater require ( 6 ) to break down for 
all frequencies. 

(iii) Alternatively, one may believe that (c) holds, 
at least approximately, for small frequencies, and 
that deviations from it become appreciable only for 
photon oiergies of the order of a million volts. The 
latter alternative wotild, on the existing evidence, 
give us the freedom to abandon also the exact 
validity of (a) for high frequencies. This would, in 
many ways, seem more satisfactory, for (a) is the 
very direct result of applying the conservation laws. 
It seems therefore artificial to maintain it whore the 
conservation laws foil. Together with (o), the 
statistical conservation of energy would fall. Tliat, 
too, seems satisfactory, once detailed oonsorvatiou 
has been abandoned. 

Again, if we abandon both (a) and (c) for high 
energies, there would be a close a^ogy between the 
two phemomena in which an apparent non-conserva¬ 
tion has been observed, namely, the Compton effect 
and the continuous ^-spectrum, while on the point 
of view of Bohr-Kramers-Slater or on the assumption 
(ii) above, these must be widely diffbrent phenometia. 

A decision between (i), (ii) and (iii) (and possibly 
other interpretations) can, of course, only he made 
by further mqpeTimenta, and a theoretical discussion 
of advantages and disfiidvantagee of (ii) and (iii) as 
compared to (i) would, at the present stage, be idle. 
But their possibility should be kept in mind in order 
to carry out and discuss such experiments without 
being biased by one particular non-conservation 
theory. 

R. Pkibkls. 

Royal Society Mond Laborato^>^ 

Cambridge. 

April 23. 


^Phif. Bsv., 4S. 8 (loss). 

‘ Natgrk, SOS (Feb. 22» 1030). 
• Z. PAui., SO, 039 (X02B). 


Colour of the Luminous Background of the Extras 
Galactic Nebulxi 

Acoohdihg to Milne, the multitude of the distant 
galaxies form a continuous luminous background. It 
is interesting to investigate what its colour should be. 

Hubble’s law, the spectra of the galaxies ore 
shifted towarda the red. It is easy to ^oulote the 
integral colour'of the background if we adopt Milne’s 
view that the galaxies are really receding. Then 
the li^t of a gidaxy is shifted towards the red 
according to Doppler's law. The intensity from a 
receding nebula ia less than it would be if nebula 
were motionless at the same distance. Indeed, a 
quantum of li^ht if shifted to the red has less energy 
than the original quantum; in addition, when 
a source of li^t is receding, its quanta fiali upem 
the observer less frequently than thfiy wqidd if tto 
source were motionless. Under the eombined action 
of both causes the intensity is dhhinMMd doubly. 



NATURE 


905 


May 30. 1936 

Using Milne*s formula for this effeot (it follows 
from the eleotrodynamios of speoial relativity too), 
and his picture of the universe, I liave calculated the 
integral spectrum of the background. In such 
caloulations it is more oonvenient to represent the 
intensity of spectrum not aa a function of the wave¬ 
length X, but as a function of InX, for then the 
Doppler effect displaces the curve of the spectrum 
as a whole, and does not distort it. If jP(lnX) is the 
spectrum of the sun (that is, of a motionle^ galaxy), 
then the spectrum of the tAckground of the galaxies 
which have velocities gnuhter than V is 

*0 

where jcq is Jin j ' 

By a very r<mgh graphical integration I have found 
this integral, Tlie result is shown in Fig. 1. The 
abscissa) are InX. tMrve 1 is the solar spectrum. 
Curve 2 is the spectrum of the light from all the 
galaxies, and Cur\’'e 3 is the spectrum of the back¬ 
ground of the galaxies which arc invisible separately 
through a telescope. The mean shift of this spectrum 
(A, *f At)/2 is about one half of the length of the 
visible spootnim. The integral areas of the three 
curves are made equal. Fig, 2 shows the same 
spectra drawn as usually, the abscisste being X, and 
not InX. 



We see that more than a half of the radiation with 
which the universe is dUed is infra-red, To a most 
sensitive eye the background of the galaxies would 
appear as dark red. 

in the oaloulationa, 1 did not allow for the absorp¬ 
tion of light when a galaxy stands in front of another. 
This absorption must somewhat diminish the redness 
of the badcground of the extra-galactic nebuke. 

M. Lxoktovskj. 

Astronomical Observatory, 

University of Leningrad, 

U.S.8.R. 

March 22. 


Crau*Sectton Measurements with Slow Neutrons 
of Z>ijfefent Velocities 

ly recent experiments^ we got information about 
the relative position of the resonance levels for 
neutron owture in certain nuclei. The levels could 
be arranged aa follows ; 

5r (12 min.) > I > Ag (22 sec.) > Rh (46 sec.) ^ 

the of Br having the highest, those of Rh, In 
and Ir the lowest energy. 


This relation permits a qualitative investigation of 
the depencteioe of cross-sections for diffusion and 
capture of neutrons on the velocity. In connexion 
with a letter by Frisch and Placzek*, who assume 
the cross-section for neutron capture by boron to 
be inversely proportional to the neutron velocity, 
we wish to communicate some of our results. 

We found that, within the whole range from 
uoutrons of thermal velocity up to the resonance level 
of Br (18 min.), the cross-section for neutron capture 
by boron decreases with inci*casing enei-gy of the 
neutrons. Though we can give no proof that the 
oross-seotion is really proportional to 1/v (u beii^; 
the velocity of the neutrons), our oxporimonts show 
at least that no discontinuities occur in this range 
of velocity. Tlic absorption of neutrons by boron 
c€«i therefore certainly be used to determine quali¬ 
tatively their energy. 

Frisch and Plat^zek assumed on especially simple 
oross-seotion function for boron in consequence of 
the character of neutron capture follbwetl by dis¬ 
integration into two charged particles. A similar 
process is that of neutron capture by JLi. We there¬ 
fore thought tiiat. if this reasoning was correct, the 
cross-Bootion for neutron capture ought also to depend 
in the same way on the velocity, for lithium os for 
boron. In this case the ratio of those two cross- 
soctions would independent on the velocity. 

The results of some measurements with absorlwrs 
of lithium and boron are given in the accompanying 
table ; gLi and pB indicate the massive absorption 
coefficients of lithium emd boron for neutrons. 
Assuming the l/v law for the absorption by boron we 
obtain the energies indicated in the last column. The 
experiments have l>een carried out in the usual way ; 
cadmium was used to separate the neutrons of thermal 
energy from those, belonging to the different resonance 
levels, which were selected by usmg the respective 
elements as indicators. 


Energy of neutrong 


fnA 


VolU 

Reoonanoe level of 
Hr (18 min.) 

0-8 

0-2 

40 ± 1 

56 

1 

1-6 

0-4 

3'8 ± 0-tt 

16 

Ab (22 aeo.) 

Uh (46 Mc.) 

8-4 

0-5 

11 -3 ± 1 -6 

3 

fl-3 

0-8 

8*0 ± 1-6 

1 

Thermal energy 

30 

3 0 

10 0 ± 1-5 

0 04 


These results seem to show that for energies above 
the resonance level of Ag (22 sec.) the cross-section 
functions for capture by lithium and boron behave 
differently. But this deviation Booms duo to scattering 
of neutrons by the lithium absorber, 

A series of experiments showed that the cross- 
section for bock diffusion of neutrons by carbon was 
constant within the whole range between the 
resonance level of Br (18 min.) and thermal energy. 
(This result agrees with the results of Pontecorvo 
and Wick*.) 

A sheet of cadmium (0*6 gm./cm.*) absorbed 96 per 
cent of the artificial radioactivity created by slow 
neutrons in dysprosium*. This indicates that 
dysprosiiun has either no resonance level for the 
capture of slow neutrons, or a resonance level the 
energy of which is lower than the upper limit for 
strong absorption by cadmium. Experiments with 
cadmium absorbers and boron absorbers of different 
thiokneases seem to prove the latter alternative ; 
these experiments are being continiied. 

We found in general 

resonance neutron captfure an! forlSipture of thermal 
neutrons are largest for resonance 

levels of whioh have 
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Added in proof: Detonnination the breadth of 
the level for Ag (22 «ec*). A solution of AgNOj and an 
equivalent solution of HNO* were usod alternatively 
for the Blowing down of neutrons in a vessel, the 
dimensions of which were largo, oomparod with the 
mean free path of iieutronH belonging to the level of 
Ag (22 Com]>aring the intensities of silver and 

of rhodium rosonanoe neutrons in these two f'.aaes, we 
observed that AgNO* ( 1*0 gm./cm.*) rediicod the in¬ 
tensity of the neutrons iMilonging to the level Ag (22 
sec.) to 46 per cent, those belonging to tJie level 
RIi (46 mo,) only to per cent of the intensity 
obtained in HNO 3 . Since the neutrons of the rhodium 
level are slower, this shows that only every fourth 
neutron becomes a silver noutroii whilst l)eing slowed 
down. The neutrons are not slowed down con¬ 
tinuously, they lose on the aveirage half their energy 
at every shock witJi a proton. A resonancte level 

is therefore only passed by all neutrons when its 
breadth is at least half its energy. Our result shows 
that three quarters of the neutrons jump over the 
silver level. Its breadth must therefore be 1/8 of its 
energy or 0*4 volt. Of course 0*4 volt is at the same 
time the maximum breatlth oi’ the y-ray of some 
millions of volts which is emitted when the neutron 
is captured. 

Wo wish to thank Mr. P. Savitch for his efficient 
help and for interesting discussions. 

Hans von H alb an, jun. 

Petkr Preiswerk. 

Institut du Radium, 

Laboratoiro Curie, 

Paris. 

April 3. 

‘ P. Pjrabiwerk anU H. von Halhao, jun., C.fi., BOB, 840 (1986). 

• 0. H. FrlMh And Q. PlAoiek, Natttav, 137, 8fi7 (1936). 

• Ponteoorvo and Wick, La RiMtea SHerUi^ca U, 2, n.3-4, 

• G. V. Hevday and H. Levi, Natorb, 183. 108 (1986). 


Structure of Neutrons and p-Disintegration 
It seems that an electron does not exist as a 
separate dynamical entity in a neutron. Wo assume, 
accordingly, tliat when a neutron is formed from a 
proton and an electron, the excess of energy of the 
particles is transformed into rest mass, energy and 
momentum being oonsorved. 

If u, V, V' are the velocities of wi electron, proton 
and neutron, and w, M, M' their respective masses, 
than 

mu M \ AfW' 

m M M' 

wliero 2 mc* is the binding energy. 

Neglecting F, we find : 

the term in square brackets would correspond to the 
neutrino. 

It would seem that the kinetic otiergy of p-rays, 
emitted at disintegration, is acquired at the expense 
of the rest mass of a neutron ; the difference between 
the masses of neutrons should, accordingly, be of the 
order of magnitude of the energy of p-rays. 

Several values have been found for the maes of a 
neutroHf For example, Chadwick and Curie-Joliot 
obtained 1-0067 and 1-010 respectively (difiference 
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about Owe* or 8 X 10 * volts). If the dlfferenoe be¬ 
tween the masses is genuine, and not due merely to 
experimental errors, it could bo explained by the 
structure of neutrons suggested. It in not necessary 
to assume that the electron spin is destroyed at the 
formation of a neutron; it might remain unob¬ 
servable. 

A classical picture of a ueuti-on would be a rotating 
‘sphere* smoothly connected with a ‘gyroscope’ so 
that the spin of the latter remains uninduenc^ by 
the external field, 

D. Mbksyn. 

Department of Matliomatics, 

Imperial College of Scionoo, 

S.W.7. 


Thermal Decomposition of Acetaldehyde and 
Ethylene Oxides; Existence of Short-Lived 
Intermediates 

The w’riter of the section of the Annual Reports 
of the Chemical Society, which has just been pub¬ 
lished, tells us that the results of tho investigations 
of Hinshelwood and his 00 -workers on one hand, and 
of myself and my co-workers on the other, load to 
the conclusion that the decomposition of acetaldehyde 
is influenced by chain mechanism at low temperatures 
but not at high temperatures. Whether the con¬ 
clusion could justly be drawn from the published 
information available to the writer of the section of 
the Re|)ort is a matter of opinion ; but it appears to 
bo negatived by the results of more recent work. 

Our work shows that, considered from the point 
of view of organic chemistry, wlion acetaldehyde is 
heated to temperatures between 360® and 600°, and 
over tt wide range of concentrations, decomposition 
follows two alternative oourscH, represented by the 
equations : 

(1) C,H40 - CH 4 4* CO. 

or ( 2 ) 2 C,H 40 - CHr-CH^OH-- 

CHO + HjO, 

CH 3 --fTI==Cm—CHO - CHr + 

CO. 

The former process is dominant in an tmpaoked 
tube, though some propyl^e is always formed ; but 
tho second process is dominant in a packed tiibe. It 
may be added that the propylene always undergoes 
some condensation, with the result that some 6 -carbon 
hydrocarbon is produced, together with more com¬ 
plex products. 

Now it would appear at first sight that we are 
dealing with two quite independent processes, one 
taking place on the surface, and the other in the 
gas phase ; and cm the volume change accompanying 
the second set of changes is relatively only a little 
less than that accompanyuig the simpler process 
represented by tho first equation, the extent to which 
each of the processes takes place cannot be deter¬ 
mined from tho results of pressure measurements. 
Detailed analytical methods do, however, enable us 
to follow the processes exactly, and when this method 
is adopted we arrive at a very mtearesting oonolusion. 

Wlule packing a reaction tube results in the sloimg 
down of the first process and accelerating the aeoccid, 
it is found that the total rate of decomposition oi the 
acetaldehyde is altogether independent of the nature 
or dimensions of the reaction tube. One must con* 
elude therefore that the first sti^ in the funcoM df 
decomposition, over tlie range of taan^TeratOr^ 



NATURE 


907 


May 30, 1936 

referred to, involves the foitnation of one single type 
of priinar^y nucleus. The simplest explanation of the 
result which we have arrived at involves the assump¬ 
tion of the exist/once of a short-lived intermediate, 
the transition process involving the passage over a 
potential barrier, such that the change, 

primary nucleus —► shorfc-liv^ed intermediate, 

is practically irreversible. The short-lived inter¬ 
mediate may then either imdergo change in the gas 
phase within average time A/, when the result is 
represented by equation (1), unless within this 
period it strikes a surface, when it undergoes, or 
talces part in. the chaugen represented by the second 
set of equations. 

We find that at all concentrations, and at all 
toraporatures at which we have carried out experi¬ 
ments, the rates of decomposition l>oth of acetaldehyde 
and of ethylene oxide are accelerated initially, the 
acceleration being more marked in the case of 
ethylene oxide, which exliibits an induction period. 
From the consideration of thermodynamic data, one 
would have anticipated that such a relationship 
would exist. However, the phenomenon of accelera¬ 
tion is so marked in the case of both compounds, and 
the primary' energy changes are relatively so small, 
that one oannot escape the conclusion that the pro¬ 
cesses involved in the thermal decomposition of these 
<50111 pounds are very much more ooniplox than has 
beeri suggested, and must be bound up with secondary 
changes, such os that involved in the formation of a 
short-lived intermediate, th(^ existoiice of whicjh is 
indicated by the rcwiilts of our investigation. We 
8 {K)cifioally avoid the use of the term free radical in 
refenmee to these phenomena. 

Mohhis W. Tkavkrs. 

R. V. Skddon, 

Chemistry Department, 

University, Bristol. 

May 6. 


Reduction of Y-Ph^yl”«“Mcthylallylalcohol with 
Deuterium 

An attempt to prepare a compound containing on 
asymmetric carbon atom of the form 


V" 


. ( 1 ) 


in an optically active state has been based upon the 
experiment of Kenyon and Partridge previously 
publishodS in which an asymmetric sjmthoais is 
achieved by means of the following series of reactions ; 


CH,£HOH.CH=»CHPh .... (2) 
CH,CHOH.OHBr.6HBrPh .... (3) 
CH,CX).fiHBr.6HBrPh .(4) 


h- 22-0, 

0 5, ; =n 2, in carbon disulphide* on reduction with 

hydrogen at two atmospheres in the presence of a 
platinum oxide catalyst prepared according to the 
method of Adams, Voorhees and Shreiner* in 
ether solution gave methyl-P-phenylathyloarbinol 

*“ 8'd2 ; “ 3‘56 ; a«4ti “ i 

«irM- 6 - 4 A; a « 0 * 25 ); b.p. W^'C./IS mm.; 


jAj* 1*6167) ; while fully active mcfthyi-p-phenyl- 
ethylcorbinol prepared by direct roHolution* has 

(a‘.V.. - 8 a“°, - 410, aif„-6-80; («=0-26); 

(.» - 1 5168). 

Reduction of the same batch of alcohol With 
deuterium prepared from 99 per cent heavy water 
by decomposition over iron® at 600® C. is complete 
within on© hour ami results in a saturated 
alcohol : ai*,, — 3-44, aj'go ~ 3*6.5, aj**, — 4-11, 

am* - 6-74 {I - 0*25) ; b.p. - 127® C./18 mm. ; 
jiw 1‘6168. This on oxidation with chroniic acid 

in acetic acid at 75°-80® C..gavo methyl-ap-didoutoro- 
p-phonylothy] ketone, which after purification by 
preparation of the crystalline bisulphite compound, 
and subsequent decomposition with sodium carbonate 
solution, hod : a ** i 0 ; b.p. 232® C. (Boilstein 
236®--230® C.); Found C =- 80-3 per cent, H - 8*84 
per cent; Cio(H,oD*)0 requires 0 80'0 per cent; 

H ~ 9-33 per cent. 

This result appi^ars to show that if the addition 
of deuterium to (2) takes plac^e unsynutK^trically as 
in the case of bromine addition, an asymmetric 
system of the type (1) has no optical rotatory power. 
If optical ac^tivity is associated with some form of 
unsymmetrical electrical distribution around the 
asymmetric atom, then it would appear that the 
fields associated witli light and heavy hydrogen in 
combination with carbon are approximately equiva¬ 
lent. 

The boiling point and refractive index appear to 
undergo no change when hydrogen is replaced by 
deuterium in these compounds. 

In view of the foot that the absorption of deuterium 
was half completed in ten minutes, it is unlikely that 
any exchange reaction in the presence of the catalyst 
would materially affect the result. 

We wish to thank Dr. J, Kenyon for his kind 
interest in this work. 

J. B. M. CORPOCK. 

8, M. Partbidok. 

Battersea Polytechnic, 

' s.w.ii. 

March 27. 

* Kenyon and Partrldfe, Chem. anif /mi.. A6. HI 

* Kenyon, Partridge and PhlUipe, J, Cfm, 86 (IQBti). 

* Pickard end Kenyon, J. Ch»m. Soc., 105. 1185 (IBU). 

‘ Adams, Voorhees and Shreiner, “Organlo Synthews", 8, 02. 

* Ooppock, Thin*. Faradav 5«j., 81. 013 (1085). 


Absorption Spectra and Linkage of Inorganic 
Salts in the Vapour State 
In continuation of earlier work^ we have in¬ 
vestigated the absorption spectrum of inorganic 
sulphates and of ammonium nitrate in the vapour 
state. The earn© method was employed, but that the 
SO I bands wore used as indicator of decomposition 
of the sulphates. Th© observed maxima of selective 
absorption are as follows (in m;jt): HfSO* 262, 
K,80* 268, Ag.SO* 265, and ZnSO, 269. The red 
wave limite are 285. 293, 300 and 294 mg respectively. 

The free sulphate ion absorbs only bellow 220 mp, 
while dimethyl and diethyl sulphate possess a 
maximum of selective absorption at^ about 270 mp 
in the liquid state*. The rod wave limits observed 
in the va]^ur state agree fairly well with the energy of 
the dissooiation process SO* « SO, 4- 0{*P), and that 
observed in dilute aqueous solutions of alkali sulphates 
with that of the process SO**' ■» SO,*- 4- 0(*P). It 
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is concluded that inorganic sulphates are covalently 
bound in the vapour state. 

Special interest is attached to the speotrum of 
amtaonium nitrate in the vapour state. It exhibits 
a difhise maximum at 262 tn^L with a long wave limit 
at 299 and hence appears to be bound covalently 
in the vapour state, as are all the other inorganic 
nitrates investigated earlier. This indicates a 
structural formula such as 

H 

O « 1 yH. 

W..o_N< -^ (NO,)” + (NH*)+ -f aq., 

I 

H 

(vapour) (solution) 

with five covalent bonds in the vapour state, in 
contradiction to the covalonoy maximum of four, 
introduced by Sidgwiok on the basis of the octet 
theory. 

A detailed report will be published in the Prorjeed* 
iriffff of the Indian Academy of Sciences (Bangalore). 

M. IsRABtTL Haq. 

R. Samttkl. 

Department of Physics, 

Muslim University, 

Aligarh. 

> NaTCKB. 187, 496 (1946). 

* 8. H. Ksrtm and K. Soinucl, Proc. Ind, Acad. Sei. (Bangaloro). 
1, 308 (1034). 


Isotope Displacement in the Arc Spectrum 
of Platinum 

Wk have been engaged for some time upon the 
study of the fine structures of thirty-three lines of 
the arc spectrum of platinum in the region XX 6800 - 
4320. We find that the odd isotope, 196, has a nuclear 
spin of and that all the terms observed by us ex¬ 
hibit regular even isotope displacement, the lightest 
isotope lying deepest. The approximate abund¬ 
ance ratios of the four observed isotopes, 108, 196, 
196, 194, are 1 ; 4 : 4 : 5. Jaeokel and Kopfermann' 
have just recently published fine structure measure¬ 
ments of 46 Pt I lines in the region XX 6900-2360. 
They also find that the spin of 196 is J and report 
the values of the even isotope displacements in 
27 terms. Eight of the lines measured by J. and K. 
ore amongst those studied by vis oiid both sets of 
moasurernents arc in good agreement. 


The terms observed by J. and K. belong to the 
5d*6s, 6d»6*^, 6d»7s, 6d«6s7« and 6d»* 

electron oonfigipationg, and from already establiidied 
data on even isotope di^laoement they justifiably 
assume the displacement in 6d“ to be approximately 


E6^. This enables absolute displaoements to be 
determined. 

We have measured even isotope displooement in 
25 terms and obtained relative values based upon 
the assumption that the displacement in 
was zero. The measurements of J. and K. show 
that a slight adjustment is necessary for they give 
12 cm.-' X 10~* as the absolute displacement for this 
term. This absolute value is adopted by us and we 
find that our displacements eue in very good general 
agreement with those of J. and K. The important 
confirmatory fact that there is agreement l^ween 
both sets of relative displacements is, of course, 
indej>endent of the sH^t adjustment. 

The accompanying table gives a compariaon of our 
values with those of J. and K. Displacements are 
given in cm.”^ x 10 and in all cases the three even 
isotopes are approximately equidistant, 194 being 
deepest. 

Attention may be directed to the fact that Pt 196 
(spin i) is on atom with an odd nuclear neutron, and, 
OB has been shown by one of us*, the spin value of ^ 
occurs more frequently in this t 5 q)o than any other 
spin value. Further evidence on this point is being 
published in another note. 

We shall shortly publish elsewhere a fuller dis¬ 
cussion together with an analysis of the fine structure 
interval factors in the terras of the 196 isotope. 

S. Toi*an'8 XV. 

Physics Department, £. Lbb. 

University of Manchester. 

April 15. 

* B. Jaeckol and H. Kopfarmaiui, Z. Pkyi., 99 (1936). 

• 8. ToUitidcy. NATims, 188, 620 (1936). 


Reported Occurrence of European Fishes on the 
Tavoy Coast, Burma 

My attention has been directed to the letter of 
Mr. J. R. Norman in Nature of February 22 ; as 
the collector of the material in question, I feel it 
desirable to recapitulate the facts. 

At Maungmag^ in 1933, I made an extensive 
collection of fisli, some being purchased from the 
boats before the cargo was landed, some from fisher¬ 
men standing and easting nets in the waves, the 
majority collected by myself personally. On arrival 
at Rangoon, I order^ my laboratory steward to pack 
and dispatch them to the Indian Museum. Dr. Hora 
has already stated that his museum possesses no 
material of European origin ; any inter¬ 
polation of strange fish murt therefore 
have occurred in my department. 

To the beet of my belief, and after 
consultation of such records as are avail¬ 
able, the department has neither pur¬ 
chase nor had given to it any specimens 
of European fish; thov^ 1 am naturally 
not prepared dogmatically to exclude 
the possibility of error, it is difficult to 
see how the European forms could have 
intruded. 1 believe 1 can recollect the 
collection of a Coitus and a JEtlmnius^ 
but again memory, after the li^N» of a 
year, is liable to be untrustworthy. If 
oircumstauoes permit, at the same time at the same 
place this year I will make a farther oolleotion whid^ 
may finally settle the dispute. 

In conclusion,'facts--or the sinoere beliaf of the 
obeorvor, whichever may be prstfeired-^ianuot be 


BYSS iHOTOra mSPXAOBHHKTB IN THS PT 1 SnOTStJH 


Tenn 

Authors 

J.ani! K. 

Term 

Authors 

J.And K. 

I'Pi 

I-/P, 

5<e* 6« 

{*p% 

6d»7# hDt 

% 

M* 6»7« J 

199 

200 

03 

116 

36 

67 

/^16 
^23 j 

107 

107 

107 

206 

200 

123 

87 

66 

'-wiO 

16 

18 

^100 

-^100 

5d»6<6p. 

•D. 

a® 

■ft®’ 

•^4 

las 


110 

100 

85 

86 

47 

45 

116 

^60 




NATURE 


909 


May 30, 1936 

dismiaoed by the statameat that they are widely 
ofppofiied to geographioal distribution as scarcely to 
merit seiiouB consideration*'. The history of zoology 
is full of inconvenient records and» although 1 am 
fully prepared to admit the improbability of the 
present ones, 1 also hold that they cannot simply be 
ignored as contrary to theory. 

F. J. Mbooitt, 

TJoiversity College, 

Rangoon. 


Darwin's Cavernularia 

SoMB years ago, I discovered in the collars of the 
Cambridge Museum of Zoology a specimen of the 
sea-pen Cavernularia with tho label “Voyage of the 
Bectgle, C. Darwin. Galapagos Is." 1 described^ it 
briefly under the name Gawmularia darwinii, 

A point of special interest about this specimen is 
that there was no record, at that time, of any species 
of Cavernularia or of tho closely related genus 
Veretillum found on the eastern side of the Pacific 
Ocean, 

Quite recently. Miss Elisabeth Deichmann* has 
described a species under the name VereUllu/ni 
binghami from the Gulf of Lower Califomia, which I 
feel sure is identical with tho Cavernularia darwinii 
of the Galapagos Islands. It may be sufficiently 
distinct to called a variety of that Bpocies (such 
as Cavernularia darwinii var. binghami), but the 
essential jxiiut is that it is now known that these 
Pennatulids do occur, and apparently i n large 
numbers, on tho coast of Lower CalLfomia, 

Sydney J. Hickson, 


> Proe, Oamh, PhU, Soe,, 8 ( 1021 ). 

* Bull. Bioghsm Ocoaiwgr. Ooll., Yale, 6 , 8 ( 1080 ). 


A Colour Reaction for the Detection and 
Determination of Vitamin D 

OuB endeavour to find a chemical method for 
determining vitamin D in the presence of ergosterol 
and other sterols led to a colour reaction specific for 
vitamin D—in so far as this reaction is not given by 
er^terol and its irradiation products. 

The test is carried out in the following way : the 
solution of sterols (dissolved in benzene, pe^oleum 
ether or chloroform) is evaporated in a test-tube to 
about one quarter of a cubic centimetre and 5-10 
drops of a 0*1 per cent solution of pyrogallol in 
absolute alcohol ore added. After heating on a water 
bath, 2-4 drops of a freshly prepared 10 per cent 
solution of dry aluminium ohlori^ (sublimed, *^ro 
syntheei") in absolute alcohol are added and the 
heating is continued. If vitamin D is present, a deep 
violet colour appears at the bottom of the test-tube, 
reaching its maximal intensity about four minutes 
Biter heating started. For the subsequent color!- 
metno determination, the product of the reaction is 
immediately dissolved in absolute alcohol (lilao-red 
coloured solution), and a ouirent of dry carbon 
dioxide is blown over the surflace in order to prevent 
further oxidation ; the test-tube is then cIob^ with 
a rubber stopper. 

Under thm conditions, cholesterol, ergosterol, 
himist^l give no colour reaction ; suprasterol IX 
(A. Wihdaus), however, in the same concentration as 
vitamin D, gives a fainter tint^. Fatty or oily 
j^httUms orYitsmin D must first be ca^efuily saponi¬ 


fied ; the solvent is then evaporated in vacuo emd 
the reaction can be carried out with the petroleum 
ether extract. This extract must be absolutely dry 
(use anhydrous sodium sulphate) and free from any 
fatty substances. Solvents other than petroleum 
eth^, benzene, chloroform or absolute alcohol must 
be eliminated by distillation before starting the 
reaction. Since prolonged heating of a solution of 
pyrogallol and aluminium chloride in absolute alcohol 
gives rise to a faint pink colour, the addition of 
alcohol must be avoided before the reaction has taken 
place. 

The quantitative determination can be easily 
carried out by means of an ordinary colorimeter^ or 
a ZeisB-Pulfrich-Stufenphotometer. Tho reading can 
be made within an hour after the test. During this 
time the colour does not change markedly provided 
the above-mentioned procedure is followed carefully. 
So far we have analysed throe specimens of pure 
vitamin D (calciferol) and obtained imiform results. 
Commercial samples of vitamin D in natural oils, as 
well OB solutions of weighed amounts of calciferol 
in olive oil, have also l>een tested ; tho results were 
in accordance with the indicated strengths and the 
theoretical valxies, respectively. The smallest de¬ 
tectable amount is about 0*002 mgm. of vitamin D. 
The optimal quantity for the colorimetric determina¬ 
tion has been foimd to bo within the limits of O’Ol- 
0*1 mgm. The deieotion of vitamin D in mixtures 
containing vitamin A and related products (for 
example, cod liver oil) con only be carried out after 
removal of all other substances which give a colour 
reswtion with tho al:>ovo mentioned reagents *, 

We are greatly indebted to Sir Henry Dale 
for the interest which he has taken in our work 
and for providing us with a sample of calciferol. We 
sltould like also to express our sincere gratitude for 
the help given us by the Glaxo Laboratories Ltd., 
which furnished us with samples of calciferol and 
lumistorol. 

Wilhelm Halden. 

Habiklia Tzoni. 

Medizinisch-ohemisohos Institut, 

Universit5t, Graz. 

^ A oonuaunloatlou on tUo colorimetric method will be piiblluhed In 
% acnarate {>aper by Mrs. Uarlklia Xionl. 

* The reenJtta of onr work on this subjeot will bo published later In 
a eeparate paper. 


X-Ray Study of Myosin 

In a recent paper^ the following passages occur : 
“Astbury finds that certain changes occur when wool 
is treated with steam. When myosin is oxi>osecl to 
steam similar changes are detected (sic). Astbury 
and Dickinson suggest that tho myosin in muscle 
undergoes this change in the course of muscular 
activity" : and “Tho change in myosin known to 
occur when muscle becomes active is therefore 
distinotly different from tho change tliat Astbury 
and Dickinson suppose tedees place". 

We should like to point out that we have never 
expressed such an opinion, as readers of NATtrBE may 
really verify for themselves by referring to our 
oonmmnioation*. At the moment, ^ are concerned 
in trying to establish what appears to be a remarkably 
close analogy between the X-ray and elastic pro¬ 
perties of myosin and the $uperoontraoting form of 
keratin; but as for what chemical changes are 
involved in muscle itself in bringing about the 




910 


NATURE 


postulated elastic changes in the configuration of the 
myosin chain-molecules, we have never expressed 
any views on the matter, since our experiments on 
living muscle are still incomplete. 

Such unjiistihed statoinonts as those here men¬ 
tioned cannot but bo damaging to the miKih-donired 
CO-operation between physios and biology, and we 
foel that they should not be allowed to pass un- 
ohalleuged. 

W. T. AsTBunv. 

SyUVIA DrOKlNSON. 

Textile Physics Laboratory, 

University. Leeds. 

May 8. 

* A. E. Mlfftky. J. am. PhutioL, 19. 571 (ISHfl). 

■ W. T. Abtbury and Sylvia Dlcklmion. Natukh, 185. 95 (1985). 


Ascorbic Acid in Paroxysmal Hemoglobinuria 
In examining V hypovitaminosis M^e found a 
patient, Huffering from paroxysmal (cold) hsomo- 
globiauria, highly deficient in ascorbic acid. The 
patient was treated with astiorbit; acid, 300 mgm. 


May 30, 1936 

being given intravenously for several days. The 
hsemoglobinuria, easily elicited before, disappeared. 
Though the treatment was stopped more than six 
weeks ago, no paroxysm con now be stimulated. The 
protective action of ascorbic acid on red blood 
oorpiisoles could also be demonstrated in vitro. Wo 
think this experience justifies a trial with ascorbic 
acid in blockwater fever, 

L. Arkbntano. 

Medical Clinic, 

Szeged. 

March 12, 

Origin of the Word 'Monolayer' 

I SHOULD be very much obligtxl if any reader of 
NATtrtiM could say who first coined the convenient 
word ‘monolayer’ (or ‘monofilm’), as an abbreviation 
of the rather cumbrouB expression “monomolecular 
(or unimolocuJar) layer”. 

F. O. UONNAN. 

Department of Chemistry. 

Univei-sity College, 
lAjndon, W.('.L 


Points from Foregoing Letters 


l*RoF. H. Munho Fox shows that the oxygen con¬ 
sumption of English marine invertcjbrates is greater 
than that of northern species, m(^h at the temperature 
of their habitat, and, since their activities are th(^ 
same, lie postulates a greater non-locornotory meta¬ 
bolism. Ciliary activity is parallel to oxygen con¬ 
sumption, but respiratory movements of the warmer- 
water Crustacea are no faster tlian those of oolder- 
wattir species, and thus com^spond to the similar 
oxygon consumptions postulated for locomotion. 

Dr. R. Peierls points out that Shanklond’s experi¬ 
ment is compatible with the assumption that, in the 
Compton effect, a recoil electron aiid a secondary 
photon are emitted Himultaneoualy, although not in 
the relative directions current thcwjry would require. 
I’his assumption would also bo compatible with the 
positive result of the Bothe-Geiger experiment. 

Accepting Milne’s theor>% according to which the 
multitude of distant galaxi^^ form a continuous 
luminous background for the night sky, M. Leoniovski 
calculates the spectrum of this hac’-kground. He con¬ 
cludes that more than half the radiation with which 
the iiniverse is filled is infra-red, and that to a very 
sensitive eye the colour of tlie night sky woidd 
appear dark red. 

Drs. H. von Hal ban, jun. and P. Preiswerk confirm 
Frisch and Platjzijk’s assumption that the ability of 
boron to capture neutrons decreases with the velocity 
of the neutron ; there is as yet no definite proof 
that the capture cross-section is proportional to Ijv. 
The authors describe results of various experiments 
on neutrons captured by lithium, dysprosium, silver 
and rhodium. 

Dr, D. Meksyn suggests that a neutron is formed 
from a proton and an electron with conservation of 
energy and momentum, the excess energy of the 
particles bei^ transfonned into rest mass, A neutron 
has no defitiite mass ; the kinetic energy of ^-rays at 
disintegration is acquired at the expense of the rest 
mass of a neutron. 

Further study of the decKwnposition of acetaldehyde 
(between SdO'* and 500®) in ‘pocked’ and unpacked 


tubes, leads Prof. M. W. Travers and H. \'. Heddon 
to the conclusion that the process is more complex 
than has boon suggested hitherto. They believe that 
a short-lived intermetliate (somjM)und is fomied, which 
may either givt^ rise to methane or, if it strikes a 
surface during a given short period, may load to the 
formation of propylene. Honco the latter is prefer¬ 
entially formed in ‘packed’ tubes. 

J. B. M. Coppock and S. M. Partridge find there is no 
change in optical rotatory power and other physical 
constants in the reduction products of y-phenyl-ot- 
mothylallylalcohoi with light and heavy hydrogen. 

The absorption of light by sulphuric acid, potassium, 
silver and zinc sulphates and by ammonium nitrate, 
in the vapour state, has been determined by M. 
Israrul Haq and Prof. R. Samuel. The authors point 
out the bearing which their results have on the 
energy of dissociation of SO, and 804“ “ upon the 

constitution of ammonium nitrate. 

A table giving the displacement in the fine structure 
of certain lines in the arc spectrum of platinum (con¬ 
nected with the presence of the four isotopes 1^8, 196, 
195 and 194) is given by Dr. 8. Tolansky and E. Lee, 
Their meaeuremonts are in good agi’eement with those 
of Jaeckel and Kopformann, and indicate that the 
isotopic displacements of the throe even isotopes are 
equidistant, the lightest isotope, 194, lyhig deepest. 

A colour reaction specific for vitamin D—in so far 
as it is not given by ergosterol and its irradiation 
products—is described by Dr, W. Halden a*id Mrs, 
H. Tzoni. It depends on the appearance of a deep 
violet colour on the addition of pyrogallol and 
aluminium chloride (in alcoholic aolutiona) to a suit¬ 
ably prepared sample. Vitamin A and related 
pr<»ducts must be removed. 

Ebbatum. Referring to the note in this column 
(May 16) on apatite in the enamel of teeth, J. Thewlis 
points out that apatite is represented by the general 
formula 3(Ca,PjOi)CaX, in which X can reprefient 
O. (OH)„ CO,, F, and Clt; the partioolar form of 
apatite present m teeth has not been determined, 
but it is known that practically no fluorine is present, 
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Research Items 


Honey-Hunters of Tanganyika 

An iHolcited group of Wangindo in the north-eaatern 
foothillH of the Mahenge maswif, Tanganyika Territory, 
live the life of theii* forefathers, for geograpliioal 
reasons little influencod by the outside world. There 
are only a few hundreds of them, their more numerous 
kinsmen living a long distance off across the Liwale 
District border. They have no stock, but disliking 
the scuttled life of agriculture, hunt game with 
poisoned arrows, and above all like to wander oft’, 
sometimes for weeks, in search of honoy. In an 
account of these i>eoplo by the Rev. A. T. Culwick 
in Man of May, it is said that honey is the keystone 
of their economy. The Mgindo thinks in teiTns of 
honoy, his house smells of it, his children aro smeared 
with it, and his conversation invariably turns to 
‘That hollow tr^H? two days walk away whorf? the 
Ix^es are*’. The honoy bird is hi.s greatest friend and 
ho will follow its call for days. VVTien the tree witli 
tlio honey is found, ho cuts it down, taking the 
honey, but n(^vc^ failing to Uiave Home of the grubs 
for the bird. The Wangindo make beehiv'fis, but do 
not hAng tht'm near their villages. They place them 
far away in inaccossible parts of the forest, finding 
them unerringly without blazing. The brnduves are 
cylinders made of strips of bark of the miornbo tree. 
One end of the cylinder is closed by a flap of bark 
bent over and ludd in place with a jiiecc of string 
passed through holes. It is pla(5ed in a tree with the 
open end rather lower, to prevent the rain ft'om getting 
in. Occasionally, but not univei*Bally, aromatic 
herbs are put in to attract the bees. When the honey 
is ready, the bees are driven out by smoko from a grass 
torch. The honey is placed in a bowl of hartb^te 
akin and lowered to the ground by a ropt> attached 
to tongues of skin left for the purpose. The honoy 
is squeezed from the comb by hand and eaten 
iincleaned. The wax is boiled, filtered, and then 
remelted into lumps for sale to traders. Though 
many Wangindo are travel!( h 1 and oven have been 
in Government service, they always return to their 
wild life. 

Undcscfibed Pebble Industry from Natal 

A HITHBBTO undeacribed flaked j.>ebblo industry 
was first observed by Mr. J. F. f^ohofield and Mr, 
J. G. Crumb on coastal sites in the neighbourhood 
of Durban so long ago as 1929, but it was not possible 
to decide on its exa<3t horizon until a more definite 
stratigraphy was established. This was afforded by 
the Tongaat River site, discovered in December 1935, 
in which the pebbles were not only found in large 
quantities, but were also closely associated with 
implements of which the antecedents were more fully 
known. In a description of the industry by Mr. 
Bohofiald (Ann. Dur^n Museum, 3, 5 ; 1936), the 
lydianite pebbles, from which the implements are 
made, ore said all to be small, the largest being less 
than two inches in diameter, and nearly all were very 
ihm, not more than 5~6 nun. in thiokness, differing 
in this fWnn all pebble industries previously deecribed. 
The implements were made from both pebble fiakos 
and pebbles. The types of implements are end- 


sciapors, hollow end-scrapors, bevelled end Hcrapers, 
points, crescents and gravettes. ThnH3 degrf^es of 
patiiiation have be^ni noted. The imf)lemonts have 
been foimd in association with Bantu pottery. 
Asturian eon^ implements, implements of Wilton and 
8 mithfie]d types, Still Bay implements and Glen Grey 
typi:3 implornonts. Their position in the time-scale is, 
however, indicatetl by the stratification at the Tangaat 
site, on which a layer of Mt(?rile sand, six feet thick, 
separates the industry from the Bantu deposits ; and 
although the pc^bbles are associated in a few instances 
with Late Middle Stone Age material, tliey evidently 
bt^Jong to the Later Stone Age cultures of the Natal 
c^oast. They form a link botwoen the Late Stone 
Age industrie.s which succeeded each othtjr amongst 
the pi’chist^uio inhabitants, who nevertheless remained 
ethically constant. This is consistent with the view 
of L. H, Wells that the Bush-Boskop hybritl race 
remained (sonstant along the south-eastern seaboard, 
imtil it was further hybridised by Bantu-Bush 
hybrids. 

Biological Control of the Sugar Cane Hopper in Hawaii 

Accounts of the lengthy campaign for the 
biological control of the sugar cane loaf-hopper 
{Ferkinsidla mocharicida) in Hawaii have V>een pub¬ 
lished fn>m time to time by the Hawaiian Sugar 
Planters’ Association, The insect was first observed 
in Hawaii by Dr. H. C. L. Porkias in lOOfi. How, or 
exactly when, it reached Hawaii (;an only be con¬ 
jectured. It seems, however, very evident that it 
camo with imported cuttings of ottne^ for planting, 
and it was ultimately detorminod to be an un¬ 
described species from Queensland. This fact, coupled 
with the circumstance that it did no noticeable 
damage in Australia, hxl to the conclusion that it 
was probably held in chock by natural enemies. A 
plan was formulated for the control of the lea I- hopper 
by biological means, since the creature ha<l attained 
a status of a major pest of cane in Hawaii. The 
immediate outcome w*is the organisation, in 1904, of 
a Division of Entomology at the Experiment Station 
of the H.S.P.A. Tho next step was the joviniey to 
Australia made by Mr. A. Koei>ele and Dr. K. C. L, 
Perkins with the objt^ct of studying loaf-hopper 
parasites. A number of parasites were discovered 
and ultimately established in Hawaii, but the final 
subjugation of the pest came later. This was only 
achieved when the prcniaceous plant-bug OyrtorMnus 
mundulus^ discoverod in 1920 by the lute Dr. F. 
Muir in Queensland, was introduced and establishied. 
In 1923 the biological control of the leaf-hopper was 
considered to be complete, and it lias remained in 
a state of repression ever since. A connected account 
of the history of the pest, along with its biological 
control, is given by Mr. O. H. Swezy in Bulletin 21, 
Entomological Series, of the H.S.P.A. Experiment 
Station, Honolulu (Jan. 1935). 

Asexual and Sexual Development in Ascidians 

In an interesting paper comparing sexual and 
asexual development, Dr. N. J. Berrill (J. Morph., 
67» 358) has brought out many sharp contrasts 
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between the development of eggs and of buds in 
Asoidians. From a review of the lii«rature concerning 
mitosis, tissue culture, regeneration and differentia¬ 
tion, it is concluded tlwt cells oaxmot maintain 
structural differentiation during mitosis, and such 
colls are therefore unable to divide, or may divide 
amitotically, or may dedifferentiate before division* 
Cells which have dediiferentiat6<l can only rodiffor- 
entiato along the original line. In bud development, 
the cell sizes are minimal, polarity and bilaterality 
are present before development begins, and gross 
differentiation of form becomes apparent from the 
beginning. The initial hud mewses cx)ntEdn only 
40 colls in Disiaplia but 1,000 or more in Eoteinascidia, 
and these cells undergo eight to ten cleavages. 
Cytological or cellular differentiation apparently 
begins only when cell divisions liavc ended. When 
there is no nutritive limitation, cell division continues 
until there are sufOoient cells for the expression of 
all the oharacters, and the course of development is 
direH!t. If there is nutritive limitation, the number 
of cells is less and some characters may not be 
expressed \mtil later. The large size of egg cells 
is due to an inliibition of coll division, a physio¬ 
logical condition wliich in some respects resembles 
anffisthesia. In sexual development, cleavage and 
differentiation are fundamentally dissociable pro¬ 
cesses, the rate of cleavage finally diminishing as 
a state of equilibrium is approached, represented 
by the attainment of minimal cell size for the 
species. 

Some New British Copepods 

It is not often that copepods new to science are 
recorded from Britain, but in his recent pa}>er, 
“Copepods from the Interstitial Fauna of a 8andy 
Beach** (J, Mar, BioL Am, United Ki^dom, 20, 
No. 2 ; 1036), Dr. A. G. NiohoUs describes several 
new species and three new genera from Karnes Bay, 
Millport. The copepods, in contrast to true sand¬ 
burrowing animals, do not displace the particles of 
sand thi-ough which they move but crawl over the 
surface of the grains. Wilson (1932) first directed 
attention to the abundant oopepod fauna of such 
regions, describing his method of collecting, and 
introducing a number of new genera and species. The 
same method is followed by Dr. Nicholls, and the 
number of new foims described is interesting and 
surprising. All ore feeble swimmers and move with 
an incessant wriggling worm-like motion; they are 
all minute, and, al^ough belonging to different 
families, have many features in common, being 
elongate and cylindrical, with scarcely any demarca¬ 
tion between metasome and urosome, and in some 
cases with peculiarly modified spear-sha{)ed setsB on 
the swimming le|p which are found in no other 
habitat. The different sx>ecies show an almost 
8 j>ecifie distribution from low water to the highest 
part of the beach, which is submerged only by the 
highest tides and may receive large quantities of 
fr^-water from rain directly or by dretnage. In 
some oases specific vertical distribution is shown, 
certain species being restricted to the top two or 
three centimetrefl of sand, while others are found only 
below this, at least during the period of tidal exposure. 
Those which inhabit the supeifeoial parte of the beach 
may be subject to considerable changes of sedinity. 
All the species appear to breed oontinuoiiely, thou^ 
they are more numerous in spring and summer than 
later in the year. 
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Polarity Phenomena in Cambtal Activity 

Recent experiments with the aspen poplar 
{Populue trem^doideSp Michx.) by A. B. Brown have 
produced results which lead the author to suggest 
that oambial activity is not rigidly polar in its 
development in the root. In the present contribution 
{Canad, J. Rea,, 14, Feb., 1036), he describes experi¬ 
ments which involved ringing the roots which attach 
sucker shoots to the parent plant, the rings being 
made so that cambial cKstivity was interrupted in 
one or more places at once. It was found that a 
much greater cambial activity in the morphologically 
upward direction took placre than has hitherto been 
observed. On the other hand, similar experiments in 
stems produced verj^ little cambial activity in the 
acropetal direction, and where a vigorous burst of 
activity was noticed the gradient of tissue production 
fell very rapidly. In the face of the resulto obtained 
from roots, the, author suggests that oambial activity 
may not be inherently polar in its development, but 
that it sliowB a tendency to development in a morpho¬ 
logically downward direction rather than in a 
morphologically upward one. 

White Rot of Lime Trees 

The common timber-rotting fungi do not usually 
attack lime trees, but the ^pitch-crust* fungus, 
Uatulina vtUgaria, has the notoriety of being able to 
do so. Mr. W. H. Wilkins has made a study *of the 
disease {Trana, Brit, Mycol, Soc., 20, Ft. 2, 133-166, 
January 1036). The causal organism was isolated, 
and its pathogenicity established by re-infection. A 
lengthy report of the distribution of diseased and 
disooloured wood appears in the paper. Microscopic 
examination showed that the fungus attacked the 
cell-walls of the tracheids, but m^o its way along 
the woody tissue by way of the pits. The vessels, 
rays and parenchyma were practically unaffected. A 
barrier of disooloxired wood marked the advance of 
the fungus up the trunk, and also into the roots. 
The disease is not widely distributed ; but it rapidly 
destroys the commercial value of an infected tree. 

The Diamond Pipes of South Africa 

The helium-ratios of a series of rooks and 
minerals from the kimberlite pipes of South Africa 
have been determined by A. Holmes and F. A. 
Paneth {Proc. Roy. 8oc„ A, 164, 386-418 ; 1036). 
The helium-ratio of kiml^rlite, oorreapondu^ to an 
age of fifty-eight million ye€u», is oonsisteni with 
the late-Cretaceous ago assigned to the diamond 
pipes. It is found that amphibolite xenoliths, known 
to represent Pre-Cambrian rocks, give *ages’ much 
higher than that of kimberlite. Three eologite 
nodules have similar high helium-ratios and are thus 
proved to be accident^ xenoliths representing me- 
existing crustal rocks of much greater age than 
kimberlite. Holmes points out that this result shows 
that his hypothesis for the origin of potaidi-ru^ 
ultrabasic rocks has become untenable, since it was 
based on the assun^ion that kuul>6irlite was a 
residual magma generated from peridotite magma 
by early crystallisation of eologite and dunits. 
Xenoliths of the peridotite-pyroxenite suite from 
kimberlite, including airoons, are all found to have 
‘low’ helium-ratios. Such low results are amlnguouSi 
since they mdicate either (a) that the xenoli^ 
were cognaie with kimberlite, or \h) that the xent^ihs 
represent old crustal rooks which lost lAmt 
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at the time of their inoorporation in the original 
magma of kimberlite. The second alternative is 
favoured by the fact that airoons from kimberlite 
investigated by Lord Rayleigh in 1909 proved to 
have a high heUum-ratio, pointing to a Pro^Cambrian 
age for the ziroon-pyroxenitea to which Williams has 
traced the zircons. It is concluded that at least some 
of the meoibers of the peridotite suite ropresont a 
deep-seated crustal layer of ultra-basic rocks. 

The Gulf Stream and Agulhas Current 

Obskbvations of salinity, temperature and dis¬ 
solved oxygen of the water, taken by the research 
vessels A^ntis and Diaoavery JI on lines of stations 
across the Gulf Stream between Chesapeake Bay and 
iiermuda and across the Agulhas Current southward 
from Port Elizabeth, have recently been compared 
C‘Aufblau und Boweguug von Golfstrom und 
Agulhaastroiu'*, G, Dietrich. Naturunss,, April 10, 
1936). In lK)th instances the least oxygonat^ layer 
lies at a depth of roughly 1,000 metres, rising to 
lesser depths on approaching the American coast. 
On the assumption t^t the current has the least and 
tiegUgible velocity in this layer, the relative velocities 
in the other layers have been calculated by means of 
Bjerknes’s theory. Force due to the earth’s rotation 
causes a ‘piling up* of the water, which can bo 
oaloulated. The observed difforouces in moan soa-lavol 
along the United States cocbst are considered. 

A New Densimeter 

When the density of a liquid is to be determined 
by using density bulbs, it seldom happens that any 
of the bulbs has exactly the right density. In a 
communication to the Editor, Dr. K. Kuhltnann, of 
the Institute of Fisheries, Moscow, states that by 
making a portion of the wall of a bulb flexible and 
subjecting the liquid under test to a measured 
pressure, the volume of the bulb can bo so adjusted 
that its density is that of the hquid. From the 
pressure applied, the density may be calculated if 
the temperature is also known. The device is an 
application of the principle of the well-known 
hydrostatic toy, the ‘diver*. 

Magnetic Energy Spectrum of Cosmic Rays 

P. M. 6. Blackett lias described {Proc, Roy. A’oe., 
A, May 1) a large electromagnet constructed to 
direct cosmic ray tracks in a cloud chamber, and 
its use to obtain the energy distribution of cosmic 
rays. Unlike the solenoidLs used by some other 
workers, the magnet can be run with a rather low 
power consumption ; 25 kw. allows tracks 17 cm. 
long to be photographed in a field of 14,000 gauss. 
The magnet has a 8,000 kgm. iron circuit and 
3,000 kgm. copper windings. An innovation is the 
use of an air blast for cooling instead of water or oil. 
The technique of obtaining and measuring the cloud- 
chamber tracks has been elaborately worked out. The 
distortions introduced by un^rmmetrical expansion in 
the chamber and by the photographic lens were 
eliminated by comparison with a set of tracks taken 
with no magnetic field. It was found possible to 
estimate particle energies up to about 2 x 10^^ e.v., 
and an energy spectrum was obtained based on 
observation of 188 particles. The fluency of the 
tiodm falls off with i^reaaing energy ro^bly accord- 
ing to 1/JS7‘, and positively and negath^y charged 
pi^iclee occur in about equal munbm. The paper 


contains incidentally some interesting observations on 
the image curvatures introduced by high apertui-e 
photographic lenses (see also Natube, May 16, p. 838). 

Cosmic Ray Showers 

E. Stevenson and J. C. Street have rocentfy 
described experiments on the production of ‘showers* 
by cosmic rays {Phys. Jiev., March 15). Photographs 
were taken with a large metal-lined wooden cloud 
chamber controlled by a coincidence arrangement of 
three Geiger-Muller counters. One counter was placed 
above and two Iwiow the chamber, and a lead plate 
was placed in the middle of the chamber. A number 
of complicated showoi's were observed, but the most 
striking observation was the frequent appearance of 
a divergent shower btdow the plate, apparently j>ro- 
duced by a single electron incident from above. The 
counter arrangement is, of course, adaj.)tod to select 
this phenomenon. The most generally accepted view 
of shower formation has lx>en the conversion of a 
photon, and a number of the observed showers wore 
apparently produced in this way. The production 
of showers by single electrons is now and rather 
unexpected. 

Maximum Vehicle Capacity of a Highway 

It is stated in Roads a}id Streets of April that a very 
extensive survey of highway ac^cidents in the United 
States was oonoludeil iji 1934 under tho supervision of 
the Massachusetts Institute of Technology, tlie Federal 
Government providing £100,000 towards tho ex¬ 
penses. More than two and a half million cars were 
studied when rurmiug on tho road, and statistics of 
cuxiidents wore obtained from 200 towns and cities. 
One section of tho report deals with the mathe¬ 
matical analysis of accident situations, and is in¬ 
structive. Various formul® have been Buggeste<l for 
the safe distance to bo maintained betwwm two 
vehicles following one another at the some speeds. 
The distance between the centres of the vehicles is 
equated to the sum of three terras, one a constant, 
another proportional to the velocity and the last 
proportiozkal to the square of the velocity. It is 
necessary to assume that the coefficient of friction 
is constant at all speeds. Philadelphia and New 
York adopt formul® of this type, tho decoloration in 
the former formula being taken os 19 feet {>er sec. 
per sec. and in tho latter 16 feet per sec, per sec. 
A re€Wjtion time of half a second is allowed in both 
G8U90S. It would seem that some additional allowance 
should be made for a possible superiority in the 
braking power of tho loading car. The Massachusetts 
Registry of Motor Vehicles tested on the road 
687 pleasure vehicles with four-wheel brakes. Seventy- 
six per cent of these could be stopped from 20 m.p.h. 
in the standard distance of 30 feet or less. But only 
about 4 per cent could be stopped in loss than 20 feet. 
An interesting corollary to the mathematical analysis 
of highway capacity is the case where a two-lane 
road is reduced at some point to one lone. Taking 
the curve ^ving the maximum capacity of a two- 
lano road in cars per hour, it is shown that the 
maximum number of oars per hour is 1,800. Each 
lane of the two-lone section must tliereforo discharge 
oars at a rate not exceeding 900 oars per hour. But 
thlaisaocomplishedataspeedofabout5m.p.h. Hence 
no matter how full the single lone may be in time 
of oongestion, traffic cannot pass along the two-lane 
road faster tlw 5 m.pJi. This explains the extremely 
slow speeds often experienced in congested highways. 
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Use of Electricity in Agriculture 


C OKFERENCKS on the immediate problems of 
crop protluction arc hold periodically at the 
Rothainstod Experimental Station. The twenty-first 
report* is on the use of electricity in agriculture. 
This completion of the Grid system and its subsidiary 
lines in Great Britain is bringing mwiy rural areas 
within roach of a supjily of electricity. While generally 
admitting its (jonvenience, farmers require more 
information about costs os compeared with internal 
combustion engines. 

There is also some confusion in the nunds of 
consumers as to the reasons which load the com¬ 
panies to ask for guarantees, minimum charges, two 
port tariffs, etc. Mr. M. M. Harvey, in a paper on 
the best way to use electric power, gives explanations 
whicli appeal to the agriculturist. Discussing the 
extra cost of rural distribution over town distribution, 
he explains that if a farmer retails a 100 gallons of 
milk daily from vans in a few streets, two or three 
vans can deal with this retailing, and the delivery 
costs per gallon are low. It is obvious that if he has 
to retail to the same number of consumers the same 
number of gallons over the whole of his county, the 
distribution costs per gallon would be many times 
his town delivery costs, ajid he would have to obtain 
a higher price per gallon to cover this. Similarly, 
farmers ask why they are liaving to pay at a higher 
rate for having a large transformer than for having 
a small one ; apparently they are being penalises! 
for occasionally making a larger demand on the 
supply system. The explanation given is that if a 
purchaser take 60 gallons of milk daily as a maximum, 
then they could budget for suffitdent cows to give 

* EothAmeUd CoDfarouoes, 21 : Tho Use of Electricity In AKricul- 
ture ; being « Iteport of a Conferenoe held at Bothauuted on January 
29tb. 193S, under tlu) Chalrmaiuhlp of Blr Benuird £. OreenwelL 
Contributions by Sir E. J. Kiu»uU. M. M. Harvey, B. A. Keen and 
G. H. Cashon, F. E. ilowland, C, A. Cameron Brown and otliera. 
Pp. 77. (Barpenden : KotbanwUKl Experimental HUtJun, 193(1.) 


this supply. But supposing the purchaser said ho 
required 200 gallons on one day of the year, then the 
farmer would have to keep a larger herd simply to 
supply this one day’s demand. He would therefore 
he justified in charging extra for the availability of 
a larger supply of milk occasionally. 

Everyone admits the great convenience of elec¬ 
tricity for light and power. It saves a great deal of 
labour when a piece of work can be started and 
finished simply by pressing a button. Modem electric 
motors are so good, and their moving parte so well 
enclosed, that a breakdown is a veiy' rare occurrence. 
The supply companies are willing to test them 
I>eriodicaily. A farmer who contemplates installing 
electricity will find in Mr. Harvey’s paper data about 
farms of all kinds, some of which will doubtless be 
like hie own. 

In a foreword by Sir Jolm Russell, it is pointed 
out that the experiments made at Ruthomstc^ show 
that for the same grinding rate and fineness of 
grinding, 4*6 units of electricity per hour were 
equivalent to 2*3 pints of Diesel oil per hour. At the 
price paid (l*42d. per unit), electric jKwor came out 
a little more exx^onsivo than paraffin, when overhead 
costs were neglected. When such costs were taken 
into account, however, electric power was cheaper 
than paraffin, although a little more expensive than 
Diesel oil. Electric power in its ease of application 
and cleanliness possesses many advantages. No 
attempt to estimate the value of these advantages 
has b^n made. 

In the present report nothing is said about elec¬ 
trical ploughing or electrical discharges over crops. 
The latter is now believed to have little, if any, 
value. The Conference discussed only the practical 
applications of oloctrioity. In future conferences, 
horticultural possibilities such as obtaining early 
crops by heating the soil will doubtless be discussed. 


Organisation of Plant Cytoplasm 


A VERV valuable summary of modem views on 
this difficult subject will be found in two 
little monographs* by Prof. A. Guilliormond of the 
Sorbonne, dealing respectively with the ‘chondriomo’ 
and Vocuome’. These two names ore given by the 
author to two distinct types of morphological unit 
which can be found in varying form in the cytoplasm 
throughout the life of the cell, Tlie cytoplasm itself 
is regarded os an optically empty colloidal solution 
of long colloidal thi'ead molecules (proteins, etc.), 
which have imbibtwl so much water that their re¬ 
fractive index approximates to their aqu(K)us medium. 


*Bxp<w68 de biologic («mbiyok>tgie et hlstogesAw). Far Frol. A. 
OuUUennoud. 2 ; Los coocitltaaDtR mondiologlquaH da ovtoplaame ; 
k ohondrtoffte. Fp, 128. 20 fnuioi. 3: Lea oonatliuanta uiorpho- 
lOBtguae du eytoMime ; le snttme vaouol^ on voouomti. Fp. lOS. 
tStmsm. (AdtuaE^ edantiflaue& et InduebieUee, 170. 171.) fPaite: 
Hennann «i I03i.) 


They thus give the properties of a viscous sol bo the 
C3d^plasm, but the tliread molecules link up et any 
surface to form an elastic solid plasma membrane. 

The vacuome and chondriome systems con be dis¬ 
tinguished by their behaviour to vital stains. TJie 
vacuome sysl«m stains heavily when the living coll 
is in dilute solutions of neutral red. In the meristem 
coll the vacuome system thus revealed is a ooH' 
contrafced colloidal solution dispersed in small drops 
or threads amongst the cytoplasm, but coll expansion 
is largely determined by the entry of water into this 
system, which then coalesces in stages into the w^l- 
known Vacuole’, in which the colloidal substances 
are die^rsed in dilute solution and precipitate m 
red-staining granules in the presence of neutral red. 

The ohondnome system does not stadn in 
but subvitally will take up Janus green j thtm 



NATURE 


915 


May 30, 1936 

gimultmeous demorntrationg of the two systems is 
temporarily possible with neutral red and Janus 
green. 

The llpin nature of the ohondriomo makes it dis* 
appear in aoetio acid or alcohol fixatives unless 
unsaturated fatty acids are first oxidised to hydroxy 
acids, leiiis soluble in alcohol and xylol, us by treat• 
ment with chromic acid or osmic acid, etc. The 


vexed questions of the relation of the ohondriome 
system to the plastids; of the methods of multi¬ 
plication in embryonic cells of both vacuome and 
chondriome, and of the relation of the vacuome 
syatoni to tlie Golgi network or the Holmgren canals 
are discussed very concisely and with a full citation^ 
of the work upon emimal cytology which will be very 
valuable to the botanist. 


Zooplankton of the Great Barrier Reef* 


F ollowing the general n^port on the zoo- 
phuikton of the Great Barrier Reef (noticed 
in Nature of August 3, 1935) more detailed work on 
the different groups is now in pi^ogrese. The pelagic 
animals belonging to the Tunieata, Mollusca and 
Siphonophora are here discussed. Comparison with 
other expeditions is emphasised, particularly the 
Siboga Expedition, but in this year*s work on the 
Barrier Reef a continuous series of samples is avail¬ 
able, giving vahiable infoimation as to seasonal 
distribution and life-histories which has never before 
been obtained to such an extent. Identification of 
species has alreoiiy been made by Miss A. B. Hastings 
(Tunieata), Mr. A. K. Totton (Siphonophora) and 
Miss Aime L. Massy (Pteropoda), whilst Prof, Paul 
Pelseneer has lookt^ through the larval gastropods. 
Identification was not pOMsiole in the last group and 
in the larval lamcllibrauchs, but reports on the 
Tunieata and Siphonophora have already Iwen iJub- 
lished (in VoL 4 of these reports). 

The larger tunicates were abundant in the strum in 
net, but among the groat numbers of small animals 
retained by the silk net they were less important. 
On the average, the tunicatee formed one half of the 
total number of animals caught in the stramin net, 
while in the coarse and fine nets, oblique hauls, these 
proportions were only 5*7 per cent and 2*7 jkt cent 
resjjootively. The total collections compris^ three 
species of Doliolids, six species of Salps and eight 
species of Appondiculorians ; but the only species 
which played on important part in the composition 
of the plankton at the weekly stations wore ^alpa 
demoaratimf Oikopleura rufeecena and 0. longicauda. 
On the average for the year, the Thaliocea far out¬ 
numbered the Appendicularions in the stramin 
catches ; but there were violent fiuctuations in the 
obmposition of the Timicata due to swanning of 
certain species, especially Salpa democratica and 
Megedooercua kuxleyi. In the coarse silk not small 
sppendicularians preponderated, except in months 
when swarms of salps were met with. In both 
nets the Doliolids vToi’e on the whole of small 
significance. 

Easily the most abundant salp was Salpa demo- 
erotica, with two maxima—September-Jonuary, and 
April-May ; during the remaining months it was 
cUmost completely absent. On only a few days really 
large catches were made when the salps were often 
to be seen in the sea in enormous numbers. The 
^ntng increases occurred at full moon, the later 
increases at or after new moon. The authors are of 
o{)inioii, however, that the salp increases do not really 
indicate a lunar periodicity in breeding, but that they 
indicate successive outbursts of reproduction in the 


waters round Low iKland, the sudden peaks being 
due to swarms drifting iip the Barrier Hoof Lagoon. 
The chief increases occur when the temperature is 
between 24^ and 28® C, It is probable that salinity 
has no effect on their pn?sence, whilst temperature is 
important. The comparatively few salps in the 
collection may indicate that those caught are the 
better able to live in shallow coastal wattjr, and the 
same may hold good for appendiculariims, or it may 
be that in some years other species will bo foimd 
w'hich, owing to sparse distribution, were not brought 
near the coast in this one year. 

Of the Appendicularions treated as a whole, 
Oikopleura rufcacena and 0. lougicwido are the most 
abundant, the maximum occurring in January and 
February, coinciding with the highest temperature 
and decreasing salinity. The Barrier Reef collections 
are so far tho only records giving a full pic turn of a 
year’s course in a region in the Pacific! where warm 
tropical water conditions exist throughout the year. 
Tho absence of Oikopleura dioica is striking. Of the 
Mollusca, tho pteropods are much the most important, 
although there were numbers of larval gastropods 
and lamellibranchs at times. Here again tho pteropod 
records contain the first contribution towards their 
seasonal study in tho tropics. Only throe are important 
in the coastal waters of the Barrier Reef, Creaeia 
a>cioula, C. inrgula and Cavolinia longiroatria, agreeing 
with the results of the Sihoga ExjK^dition. The 
cresoids extend normally nearer tho coast than the 
other genera. 

Siphonophores were much more abundant than 
modussD and only a few tioral planula^ were caught. 
Of tho thirty-two spocios of Siphonophores, twenty 
from the Barrier Hoof Lagoon, two species pre¬ 
dominated, I^enaia aubtiloidsa and Diphyta chamiaaonia, 
and these wore responsible for tho main fiiietuatioxis 
in abundcutico during the year. Many sp^^cies wore 
absent because of low salinity during the heavy rains, 
but they were probably present outside tho reef. 
That the tiiree 8p<?cio8 Diphyea chamiaaonia, Lenaia 
aubtiloidea and Enneagonum hyalinua were present in 
the lagoon during thfj period of low salinity points 
to tho possibility that these species arc si>ecially 
adapted to life in shallow coastal waters. This seems 
to be the first time that any siphonophores liave 
been definitely recognised as coastal species in a 
predominantly oceanic grt)up. 

* British Mua«uni (Natunl Htotory). Great Harder Reef Expedi¬ 
tion, 11129^29. Boleatldo Reports. Vol, S, Ko. 7; The Zooplankton. 
4; The Oocurtenoe and Soascntal mstrlbution of the Timloata, 
JUaUusea and Ooelenterata (Blphonopliora). By F. B. RuBsell and J. B. 
Oohnaa. Pp. £08-274. (London ; BritIUi Huaenm (Natural History), 
1086.) 5t. 
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Metallurgical Research at the National Physical Laboratory 

V OL. 25 of the ^*Collooted Eosearohos of the tively elementary Btage^ and far more intenfle roaearuh 
National Physical Laboratory” (London : H.M. is required before many of the intriguing problems 
Stationery Ofiioe» 1935. 25«. not) contains some of connected with these materials are solv^, a moat 
the more importemt of the publications which have important commencement has been made. 
emanatt»d from the Metallurgical Department during Other papers are concerned with the traosfonna- 
the last ten or twelve years. This volume of 432 pages tions in the copper - gold alloys, the constitution and 
shows how profound has been the inEuenoe that this the physical properties of the alloys of cadmium and 
Departmont has oxoroised, particularly porha^M in zinc, the properties of metallic cadmium, the crystal 
setting a standard for other workers to emulate, structures of a- and ^-manganose, a new form of 
It is not too much to say that every one of the dilatometer and the surface tension of liquid metals, 
twenty-three papers now coUectofl together is of real Partioular attention may perhaps b© directed to the 
importance, last of these, since in addition to the measurement of 

The work is conoomod in the first place witii the the surface tension for a number of liquid metals and 
alloys of iron, not the least important of the contribu- lead - tin alloys, the work lias resulted in evidence to 
tions being those devoted to the preparation of the show that bismuth, cadmium and antimony may be 
pure elements chromium, manganese and silicon. The highly associated in the liquid state. Anything which 
essential part played by refractory materials in such increases our luiowlodge, at the present time almost 
research needs no stressing, and the paper on special infinitesimal, of the condition of metals and alloys 
refractories for this purpose contains information when molten, is most heartily to be welcomed, 
which will bo of the greatest value to all workers Practically the whole of this work was carried out 
in the higher temperature range. under the supervision of the late Dr. W. Rosonhain, 

Passing on to the consideration of the work on and published whilst ho was superintendent of the 
non-ferrous matt^rials, three papers dealing with the Departmont conw^med, or soon after his retirement, 
silver-tin alloys and amalgams, wliich represent work Although his name occurs once only in this list of 
carried out for the DenW Investigation Committee papers, and that in the introduction to the researches 
of tho Department of Scientific and Industrial on the alloys of iron, the volume represents a lasting 
Research, lay down for tho first time scientific memorial to the influenoe which he exercised on 
foundations for the study of dental amalgam filling, research in his own Department, »uid through it, 
Altliough this work is at the present time in a rola- in most parts of the world. F. C. T. 


Lunar Effects on Atmospheric Pressure 

U NDER the heading “Effect of the Moon on Chapman points out that the first three harmonic 
Barometric Pressure” a summary appeared components found by Robb and Tannahill, for which 
in Natube of November 16, 1935, p, 800 of a paper the amplitudes were 64, 15*6 and 8*9 microbars, had 
by R. A, Robb and T, R. TarmahilP entitled “The phase angles of 267®, 286® and 292® respectively. 
Lunar Atmospheric Pressure Inequalities at Glasgow”, which illustrate the ‘convex effect’, and that the 
A remarkable feature of their results, to which results obtained were substantially not of lunar 
attention was directed, was tho relatively large origin. He states, however, that an earlier and 
magnitude of tho diurnal amplitude compari^ with hitherto unpublish^ analysis of the Glasgow data 
tliat of the HOini-diurnal amplitude, the two being in by Robb in 1926, made in such a way that the 
the ratio of more than four to OTiC, ‘convex effect’ was not present, showed correctly 

It now appears from a paper by Prof. S. Chapman" that the lunar atmospheric tide at Glasgow is, 
that this result was due to the presence of a for tho latitude, very small—of amplitude 4 or 5 
systematic source of error, arising from the plan microbars, that is, about a third of the ampli- 
that hod been followed of rejecting all days from the tude at Greenwich and Aberdeen, aa had been 
analysis on which the difference of pressure between found by Chapman in the cases of Victoria and 
successive upper transits of the moon exceeded Vancouver. 

0*1 inches of mercury. This plan resulted in the Prof. Chapman has also recently discussed the 
appea^ce of an effect known as the ‘convex effect’ lunar atmospheric tide in the Azores*, using unpub- 
to which Bartels directed attention in 1927. Such liahed data for Ponta Delgada (38® N.* 26® W.) and 
days of small pressure change occur more frequently Santa Cruz (39® N., 81® W.). Bi-hourly barometric 
when the barometer is above than below its normal data were employed, obtain^ in each case by inter¬ 
level, and at such times the pressure omve is near polation from pressure re^ at 6, 10, 11, 16 and 21 
a maximum value and tends to be convex ; it follows hours from a Tonnelot compensated barometer wiUi 
that in the long run a spurious maximum will be the aid of the continuous record of a Richard bw- 
found near the middle of the lunar day, which in graph, the analysis being with the aid of 

this case was reckoned to begin at the lunar upper Hollerith eorti^ and tabulating lent by 

transit, and that the spurious term will thermre the British Tabulating Haohine Co. Ltd. 
have a phase angle somewhere near 270®. The results are shown by the v^es obtained for 
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the semi-amplitude C, and the phaae angle 6« of the 
lunar semi-diurnal variation, of the barometrio 
pressure expressed by the formula Bin(2< + 6t), 
t being lunar time reckoned from the local hour of 
lunar transit» 360° being a lunar day, while C, is in 
microbars. The observational material was divided 
into seasons (May-August, March April September 
and October, and November-February), and into 
groups of a decade or rather less. The mean results 
were 22 sin (2/-f SS'") for Ponta Delgoda (39 years* 
observations) and 18 siri(2f + 5H°) for Santa Cruz 
(twonty-aix years' observations). These phase angles 
of 66° and 68" correspond to an unusually long lag 
of high tide (high barometric pressure) after lunar 
transit), amounting to 72 minutes of solar time at 
Ponta Delgada and 66 minutes at Santa Cruz. Other 
places with similar phase angle are Madras (66°), 
Samoa (59°) and Hongkong (60°). As at moat stations, 
the tide is later near the December solstice than at 
other seasons ; it is common to find also the minimum 
amplitude at that time, but this was not found at 
the Azores in as many as half the groups, though the 
length of time covered by the observations is too small 
fin<! the probable errors of consequently too large, 
to make it certain that this tendency is not present. 
At both stations Cg was substatitially smaller in 
the. period 1924'"32 than during the earlier periods. 

* jProc. Riiy, iioc. fSdin., 4, Pwt 1, No. 0. 

* Prw. Rov. 8oc. Rdin., 86 , Part 1, No. 1. 

* Quart. J . Mrt. Sot., 88, No. 263, 41 (January 1986). 


Educational Topics and Events 

('ambhidok. —F. W. 8hotton^ of Sidney Sussex 
College, has been appointed Uni versify lecturer in 
the Deimrttnent of CTOology, and Dr. N. Feather, of 
Trinity College, University lecturer in the Depart¬ 
ment of Physics. 

The Frank Smart stvidentship in botany is vacant. 
Applications should be made to Prof. A. C. Seward 
at the Botany Scliooi on or before June 4. 

Candidates for the Michael Foster studentship in 
physiology are requested to send their applications 
wi^ a statement of the course of research they 
propose to undertake to 8ir Joseph Barcroft, Physio- 
logical Laboratory, by July 7. 

At Jesus College, A. E. Green, Smith's prizeman in 
1986, has been elected to a research fellowship. 

Glasgow, —The construction of a new Chemistry 
Institute, the erection and equipment of which will 
cost approximately £200,000, is to begin almost 
immediately. Towards the cost of this Dxstituto, the 
Carnegie Trust for the Universities of Scotland has 
contributed £118,000, and it is hoped that further 
ossistanoo will be forthcoming from private sources, 
as the cost of erecting these new buildings will impose 
a serious burden on the University. Prof. T, Harold 
Hughes has been appointed architect of the new 
Institute. 

Prof. B. Stockman is retiring from the cliair of 
materia medioa at the end of the current session. 

LiVBttFOon.—^Mr. Reginald George Batson has 
been appointed to the choir of civil engineering. Mr, 
Batson was ftom 2908 until 1933 principal assistant 
h) the Engineering Department of the National 
Hiyrioal Laboratory, and from then to the present 


time prinoi}>al scientific officer in charge of tlK^ Road 
Research liiboratory of tlie Department of Scientific 
and Industrial Research, and secretary to the Road 
Research Board. 

London.— ^The following appointments hax'c re¬ 
cently been made: Dr. Arthur VVormall. senior 
Jecturtir in biochemistry. University of Leeds, to the 
University chair of biochemistry tenable at St, 
Bartholomew's Hospital Medical College ; Dr. W. F. 
Harf>er, lecturer in anatomy, University of Aberdwjn, 
to the University readership in anatomy tena>)le at 
London Hospital Medical College. 

The degree of D.Sc. ha« been conferred on : M. 
Mitra (Royal College of Science); E. J. B. Willey 
(University College); W. G. Peimey (Royal (’ollege 
of Science); I. E. White (external student); I). F. 
Martyn (external student); and the degree of D.Sc. 
(Engineering) on Prof. Leonard Bairstow, University 
professor at the Imperial College {Royal C'ollege of 
iScienoe). 

The Dutm exhibitions in anatomy and physiology 
for 1936 have been awarded to R. S. Murley (of 
St, Bartholomew's Hospital Medical College) and 
Ernest Petrie (of University College) rospectiNvly. 

Mr. H. J. Collins has lieen appointed os from 
October 1 to the Chadwick chair of engiueering 
tenable at University College, Since 1929 he has 
been assistant professor in civil and municiiml 
engineering at the College, 

H.M. Queen Mary has been pleased to become 
patron of Queen Mary College, University of T.ondon, 
of which his late Majesty was patron. 


Db. Alexander M. Smith has been appointed 
lecturer in agricultural chemistry in the Edinburgh 
and East of Scotland College of Agriculture in 
succession to Dr. A. Lauder, who retires iu September. 

Dr. L. C. Martin, aasistont-professor of technical 
optics in the Imperial College of Science and Tech¬ 
nology, has been invited to spend a year iu the 
Institute of Applied Optics, University of Koolioater, 
U.S.A., exchanging with associate-professor Rudolph 
Kingslake, of Rucliester, for the sesHion 1936*37, to 
whom a reciprocal invitation lias been extended by 
the Imperial College. 

Prof. J. G. FitzGerald, dean of the Faculty of 
Modioine and director of the School of Hygiene and 
of the Connaught Laboratories, University of Toronto, 
has been invited by the Rockefeller Foundation to 
make a study of the methods at present employed in 
the teaching of preventive medicine to undergreiduates 
in medical schools. It is anticipated that the study 
will occupy a period of on© year commencing 
September 15. Dr. Charles Edward Smith of tlie 
Stwford University Medical School, San Francisco, 
will assist in the undertaking. University medical 
schools in the United States and Canada, the British 
Isles and in European countries will be visited in 
the course of the survey. Prof. FitzGerald is to 
resign as dean of the Faculty of Medicine, University 
of Toronto, on June 30, He will bo given leave of 
absence by the governors of the University for the 
necessary period and will, it is expected, return to 
the University of Toronto in September 1937 os 
director of the School of Hygiene and of the Connaught 
Laboratories. 
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Science News a Century Ago 

A Surrey Museum 

On May 3(K IS3C, The Tiniejt Haid : “A very iii- 
tei'esting muneuin on a m\aX\ stsale hati jiwt Ih^'ix 
ofH^nod ill the n(.ngh}xmrhoo<l of the 8uri*ey Zoological 
Oai'denw* The princijwil ohjwt of this establishment 
i-s professed to l[>e the exhibition of a genuine, rare 
and nearly complete colltMition of the birds of the 
llritish lales, and tlie profession is not belied by 
wl»at is actually to be seen in the collection. It 
contains nearly 300 epf^dniens of the feathei’cd tribe 
of Great Britain, from the; gigtmtic eagle to the 
diminutive wren. These specimens are many of them 
remarkably brilliant in plumage, and of boautiful 
diversities of o<.)lourK. . . . They are arrangfxl aiul 
r'lrtHsified according to the ornithological systems of 
JSelby, Montague and Bewick, and the Tminaean 
rmmtirs, as well as those by which they arc generally 
and provinciaJly known to the natives of England, 
are attached to tlit^ cases in which they an^ eoiitaine<l. 
Tliero are also soint; North American specimciiK, 
wdiioh though in some degree different to the feathered 
sjx;cio» of our woods and fields, uj'e in many respects 
extremely similar.” 

Sir Francis Pettit Smithes Screw Propeller Patent 

Or the many promoters of screw propulsion, tlie 
inost important wtis Francis Pettit Smith, the Hendon 
farmer, whose first patent was taken out on May 31. 
183«. Boni on February 9, 1808, at 31 High Htmet, 
Hythe, Smitli was educated at Ashford, and began 
life as a grazing farmer on Romney Marsh, whence 
he removed to Middlesex. He was always fond of 
making models, and early in 1830 he drov€> a model 
boat by mc^ans of a screw on his i>ond at Hendon, 
and at about the same time he exhibited a screw- 
driven modi>l l>ont at the Adelaide (Jallery, With the 
assistance of Wright, a banker, and l^homns Pilgrim, 
a pra<*tical engineer, in the summer of 1830 he con¬ 
structed a boat of toji tons having an engini‘ of six 
horHe-i)ower and a smgle-threaded wooden screw with 
two complete tiims. From those expt^riments sprang 
tJie developrnents which led to the building of the 
Archimedes, the Novelty and H.M.S. Battler, &i\d tlie 
introduction of the screw into both warships and 
merchant ships. Twenty-two years after he took 
out his pat/<mt. Smith was presented with a testi¬ 
monial at a public dinner in St. James’s Hall, Kobert< 
Stepherwoii IxMug in the chair, Tlie testimonial took 
the form of a fine silver salvor and silver claret jug 
which kS’mitli beepuiaihod to th© Science Museum, He 
die<l in South Kensington on February 12, 1874. and 
u'ds buried in Bronipton Cemetery, 

Temperature of Underground Springs 

^ Whiting to Prof. Jameson on June 1, 1836, J. D, 
Forbes said : ‘*On occiiMtou of a late visit to the 
district of Lead Hills I Huggestod to my friend and 
former pupil, Mr, Irving of Newton, the importance 
vf detoriniiiing the temperattir© of the springs in the 
bottom of the Lead Hill Mines at this particular 
epoch. Tho working having betm discontinued since 
the end of March, any supposed influeiioe of animal 
lieat and light is avoided, and yet tho pumping of the 
water luis been regularly carried on. Mr. Irving 
immediately and zealously undertook the intjuiry; 
and di^conded to tho doofiest part of the mine on 
the 10th of May and found the tomperaturo of th© 
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water in the bottom to be 49°, This was at depth 
of 95 fathoms below the entrance to th© Susanna 
Vein. . . /* 

Visitation of the Royal Observatory, Greenwich 

In his autobiographical notes for 1836, Airy 
records : ‘"On June 4th the Annual Visitation of the 
Observ'atory was hold, Mr. F. Baily in the chair. 
I presented a written Report on the Obaorvatory (a 
custom which I had introduced at Cambridge) in 
which I did not suppress the expression of my feedings 
about chronometer business. The Hydrographer, 
Captain Beaufort, who was one of the Official Visitots, 
was irritated : and by his influence the Report was 
not .printe<i. 1 kept it and Hucewding Reports aah' 
for three years, and then the Board of Visitora agreed 
to print them ; and four Reports wore printed 
together, and lx>und up with the timenwich Observa¬ 
tions of 1838.” 


Societies and Academies 

London 

Royal Society, May 21. Sir Pathii k Laidlaw and 
W. J. Elfoud ; A new group of hiterable organisms. 
A group of filterable saprophytic organisms lias been 
discoveretl in sewage. In the nonnal course of their 
dtwelopment, they have small forms of about the siz(» 
of vaccinia virus (0’125-0’17 .t |x), though larger forms 
also occur (0*6 |x or more), (‘ultures are readily 
obtaine<l by filtering mixturos of sewage and Fildes’s 
broth through mt^mbrane filters of appr<ipriato 
porosity, and incubating the filtrates at C, They 
can be maintained in sul>culture in indefinite scries. 
Three strains have isolated which differ in their 
cultural characters and also wrologioally, thougji 
morphologically they ufipear the same, and they all 
show the same end-point in filtorability. Tliese 
organisms are of interest in view of the small forms, 
which althougVi comparable in siw^ with some of the 
viruses, can nevertheless lead an independent 
existence. It is, as yet, uncertain how the organisms 
should he tdassified. Makion A. Watson (Hamix.ton ): 
Factors affecting the amount oi infection Obtained by 
aphis transmission of tlie virus Hy. HI. Experiments 
have been carried out in order to sliow the effect 
of various fat>tors on the percentage of uifoction 
obtained with the vims Hy, III in tobacco, using its 
insect vector Myzm persiem. A maximum ]>orcontage 
infection was obtained during the winter months and 
a minimum during th© summer months. The jwr- 
centage infection increases with the number of aphids 
u.Hed per plant, and the relation between the numbers 
of infection obtained for each aphid number shows 
that the infections are local and independent. The 
percentage infection iucroetsos with increased filing 
time on the healthy plant, but there is no indication 
of a preliminary time period in which no infection is 
obtained. The percentage infection decreases very 
rapidly with increasing time on the infected plant 
from 2 minutes to 1 After 1 hour it increases 

slightly with further increase of th© feeding periods, 
R. Rugoles Gates : Genotical and taxonomic in¬ 
vestigations in the genus Oenetkem, This paper 
presents the results of a three years* genetioal survey 
of the genus OenoM©m in eastern Canada ohd ocyaceht 
areas. By combining genetioal with taxonomic 
methods, a fuller knowledge is attained of the wild 
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populations in a paHiOular area tlmn has been possible 
in any case hitherto. Thirty-two new Kpecjieft and 
\''arieti©ft are described, as well as many smalior 
variatjons, and much light is thrown on the geo¬ 
graphical distribution of these and other forms, as 
well as tlieir relationships. There are indications of 
movements from south tfi north in sevoral different 
lines of descent, and also of a coastal serien of forms 
with strongly bent Htems. Six of these new «p< 3 cipM 
have productnl trisomio mutations, most of them 
directly from wild seeds, and one r triploid mutation, 
which shows tliat the mutation phetiotnena are not 
the result of cultivation. The catenation in all the 
Species examin<?d is a ring of 14 ohrotnosoines. Certain 
piairio species show marked alteration of liabit when 
grown in Knglan<l, and a new category of f vane«cent 
eJiaracierti is made for differential cliaracters which 
appear only ut Certain stages of dovclo])mont. 

Paris 

Academy of Sciences, April 20 (('./?., 202, 135S- 
1388), Eknkst EsclanoOiV : llic <M|u«tions of 
tlynamios dedu<‘(^d from tht' principk^ of limited 
relativity. Skuop; Hkrnstein ; The domain of con¬ 
vergence of the polynomiiilH ~ S^/'(r»/w) 

" .r)”'’”, Makoel Goochot and Pierrk 

Vxtei^s: Acti\'e rnetliykiiglycoJlic acid and its 
derivatives. 1. Vinooradov ; Some new inequalities 
in the theory of niunhers, Robert Foutet : Prob¬ 
abilities in chain. Paul REONAirLD : The encounter 
of two material bodies. Alexandra Proca : The 
tlieory of tlie positron. Andre Tkure'p : The 
calculation of the Hpecific hosts of tiie inim^ral oxides 
vitreous silica, lime, aliimina a,s a function of the 
temperature. Formula? f'xpressing the specifics heats 
SB a function of tJic tenqieraturi? are gi\T'ii for these 
three substanoes, and the corresponding curves 
shown with tlie ('xperimental values obserN’ed by 
various authors. Ht^fan Procopiu ; The electro¬ 
motive force of movement of metals in water and 
thoir electro-kinetic potimtial. Robert Guillijqn : 
The intensity and form of the absorption bands of 
liquid oxygen. ( -haules MArca7rN : The theory of 
the reflection of tJie X-rays by crystals. Daniel 
ScHK^KOANS : Tile stratigraphy of the Lias of the 
Ubaye sheet in the Morgon massif (Basse-Alpcs). 
Jacques Bondon and Branko YovAmmTOH ; T)io 
ante-OarhoniferouH strata of wf>storn Morcx^co. Mlle. 
Berthe Delapobtk : New reseai'ches on the cytology 
of bacteria. Malt rice Doladiuie : (Contribution to 
the study of one of the constituents of the acido- 
globulins : pivtoin C‘. 

Cape Town 

Royal Society of South Africa, March 18. A, W. 
BooKRa : The superficial deposits of the Kalahari, 
(presidential address). H. E. Morrison and J. T. 
Morexson : The relationship between winter rainfall 
and barometric pressure, baromotrio tendency and 
wind diriNJtion at Cape Town. A. F. Spn,HAXTS ; A 
study of the aspiration psychrometor. T. F. Drbver : 
(1) The arotoology of the Florisbad deposits. 
Evidence indicates that the loi^al development of the 
fluted flake is older than the coastal development, and 
that it waa here synchronous with the dm^elopment 
of the fltellenboech elsewhere. The evidence is baaed 
upon th^ absence of bone tools, the presence of 
numerous extuiet mammalian fossils, and the dis¬ 


tribution of implement tyj)cH. (2) TJic archaeological 
aiiccessioii of the natural deyiottitH at Plotttmlierg Bay 
and Mos«el Bay. It ih deduced that there are a black 
surface layer, a layer of red sand, and an intercalated 
mldish yellow layer. This latter contains implements 
of late Stellenbosch At Plettcnborg Bay this 

series overlies a white sand (karringmelk grond) 
which yields vSteilenlwsch tjqios. It is presumed that 
the pre-Red Hand deposit-R are HyachronouR at the 
two places. If tliiK is ho, the implements of the lime 
talus at Mosael Bay would ohler tiian those in 
the white saudM at Plettcuberg Bay. which is further 
indicated by typok>gy. M. H. Giffen : The chromo¬ 
some numbers in tlic genus Berber'nf. A, C, Leemann : 
Contribution to the study of Dichdpetalum 
and the ecolog^" of the Transvaal veld. V. \W 
Laidler : South African native ceramics, 

Moscow 

Academy of Sciences^ CM., 4, No. 8 9, 1935. J. Natan- 
SON : Tlie ropreHontation of functions by fomuihe 
analogous to the Fourier formula. B. V'ULICH : 
Metric spaces of a certain type. N. Ginthkr : 
Spectral function of certain intt^gral equHtions. (i. 
(Jamburcev : Establislunent of cleotro-rnechaiiical 
e<luivalcntH. D. D. Hauatovkin ; Distribution of 
adinixtiires at cr^^stallisation. P. N. UuaNOV : 
Dry’ing and RtiTilising wood and otht^r structural 
materials with infra-red rays. H. K, Chugaiev : 
Stability of earth h1ojm?h Hubjccted to the action of 
ground water flow. .J. A, Arbuzov and B. M. 
Michailov : Thermal diHiutogration of dimethyl- 
cyclohexane. B. A. Rubin and L. T. Nauhova ; 
Problem of biochemical charactcristicH of varietieR in 
vegctablos. V. S. Hutkeviub and L. K. Osnjokaja : 
(’onsumptiou of Huccinic acid by fungus films a.s 
affected by acetate. A, P. Vinogradov and 
G. (t, Bkrgman : Vanadium in the pctrolciimR and 
biturneuH of the* I’.H.S.H. A. H. Andres and J. 
VoGKii: Karyological invoRtigatioii of the? embr>" 0 rial 
oogoncsis in man. G. E. Bxtcov : Ou the age and th(* 
conditions of formation of bi’<»wn iioals in the upfKT 
Z(^ya jilain. J. V. Rakitin : Hastening the rijHaung 
of melonH. H. N. .Iaguzinsku : Observ'ations on the 
variability of LSvmedesimi^t Meyen iii pure culturcR. 
A. M. Popov : Fauna of tht' Avacha Bay and its 
distribution into communiticH. A. 1. Kurencov : 
Zoogeographical conclusions from an expedition to 
the middle Hikhotc-Alin range. 

Rohe 

Royal National Academy of the Ltncei (Atii, 22, 551- 
608 ; 1935). F. Hac^co : Transversal tectonic lines of 
the Appeniue (2). A. Pelloux ; Hchoelite from the 
Gerrei mines in Hardinia. G. Lampariello : Be¬ 
haviour at infinity of the usual functions of a point. 
F. TbiooMI : (1) Transformation and reciprocity 

theorem of Hank el. (2) A theorem of Abel for 
HankePs tranaformation and some now applications 
of a formula on Bessel functions. L. Son A : Translo- 
circulatory current which invests a bilateral lamina 
(0). Q. StrpiNO : Plane elastic problem and its inter¬ 
pretation in apace (2). 8. Franohetti : Liquid state 
and interatomic forces (2). M, Amotoi : Case of 
accelerated erosion in the Valle d*Urba. "G, Beuneu,.! 
and (>.* Cannioci : Preliminary notice of the chemical 
and biological oharaoterietica of the Lake of Massa- 
ciuccoli. S. Ranzi ; Researches on the absorption of 
minemd substances by tho embryo of Sepia offleinalie. 
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Forthcoming Events 

Tuesday, June 2 

Institutk or Pathotooy and Resbahom, St. Mary'h 
Hoswtax, Lonpon, at 5.—Prof. G. C. Turner : “Some 
Problems of Clinical Research in Surgery’\ 

RBBEARC^H Co-ordination Committee (in co-ordination 
with the Engineers' Study Group), at 7.30.—(at the 
Guildhouse, Eccleston Square. Victoria, S.W.l).—Dr. 
Enid Charles ; “Population Trends in Relation to the 
Housing Problem". 


Textile Institute, June —Annua) ConferencA^ and 

Exhibition to be held at the Hotel Victoria, North*- 
umberland Avtume, London. S.W.I. 


Official Publications Received 

Great Britain and Ireland 

Pepartmeitt of Sdrntlflc snd Indiii^triAl Ueaearcli. Forest Product® 
Hosoarch Becord®, Nfj. 8 (Tlmbr-r Mechanlw Brrlcs, No. 2): Stmurth 
Tests of Structural Tlmlssra. l*«rt 2 ^ General Prf>cediuT of Selecting 
and Testing Joists, with Data on HrltUh Columbian Duug^ Kir, 
PseudifUuffit />mt 0 Uuii Carr. By J. Cliaplln and B. H. Nevard. 
Pp. 10. (London : H.M. Stationery Otttec.) tkt. net. [224 

Acoustics of Telephony, By Dr. E. G. Richardson. (Post Othco 
Green Papers, No. 25.) Pp. 18^-4 plates, (Unidon; (Jcneral Post 
Office.) »w. im 

City and County of Bristol; Bristol Museum and Art Gallery. 
Beport of the Committee for the Year ended 81 Dooenvber 1085. Pp. 
28+4 plates, (Bristol; Bristol Museum and Art Gallery.) [204 

Bepoit by the Hydrojpriujher of the Navy ou the Services 
carried out by H.M. Naval Surveying 8crvlw‘ and on tiie Work of 
Ww Hydrographic Department for the Year 1935. I’p. vHl. (London : 
Admiralty ^ [804 

Saorttat Klreann: Ralnn Talmhalochta (iR'mrtment of Agri* 
Ottltups): Brainse lascAigh (Fisheries Branch). Hejport- on the Sea 
and Inland Flahcrlea for ilic Year 1034. Pp. 34. (Dublin; Govern^ 
ment Publications Sale Office.) Off [15 

Abstracts of Dlistiitatlons a^roved for the Ph.D., M.Sc. and M.Utt. 
Degrees In the Uiilverslty of Camlnldge during the Arademlcal Year 
1084-1035. Pp. 106. (Cambridge; Printed at the University 
Press.) [16 

The National Physical Laboratory. Report for the Year 1035. 
Pp. lv + 240 + 12 plates. (London; H.M. Stationery Office.) 12#. 
net [45 

Ollegoll na h-Klreann (The National University of Ireland). Calendar 
for the Year 1936. Pp. >111+300+530 + 833. (Dublin: National 
University of Ireland.) (46 

Ministry of Agriculture and Fisheries. Bulletin No. 00 r Beport on 
Insect PtudM of Crops In England and MAles, 1032-1034. Pp. yl+50, 
(London: HJM. Stationery Office.) U. net. [75 

University of Oxford : (Committee for Advanced Studies. Abatraote 
of Dissertations for the Degree of DocUir of Philosophy, Vol. 8 
(Dissertations acoopted during 1035). Fp. lv+181. (Oxford : Clarendon 
Press ; London : Oxford University Preasj 8#. net. [76 

Patents, Designs and Tmde Marks : Fifty-third Report of the 
Con^)troner*Genoral of Patents, Designs and Trade Marks, vrith 

AppoAdlces, for the Year 1036. Pp. 22. (London : H.M, Stationery 
oSoi.) 4<t. net. [86 

Policing the Saar. (Series A, No. 8.) Pp. 32. (London : The New 
(commonwealth.) 3<l. (86 


Other Countries 

Meddeiando ftrin Lunds AstronomUka Otiservatorium. Ser. 1, Nr. 
140 : Critical Ruiaarks on (L StrffinWg's Paiier “The Formation of 
Galaxies, Stam and Flaneta*', By Torsten Gustafhon and Helge Kord- 
stTdm. Pp. 0. Hot. 1, Nr. 142 : On the Correlation between Absoluti\ 
and Apparent Magnitudes. By W. Gyllcnbcrs. Pp. 0. 8or. 1, Nr. 143 : 
A Uotnod of Analytlng the Distribution of the Stars* Al«o|ute Magnh 
tildes. By W. Gyllonb^. Pp. 10. Ser. 1, Nr. 144 : Notes on a Mi^iod 
to detennlne the Cosmic Absorption, By W, Gyllenbeig," l»p. 9. 8or, 2, 
Nr. 70 : A Study of Stellar Motions based on Radial Volocitles. By 
Helge Kordstrdm. Pp. 196. Her. 2, Nr. 180 (Historical Notes and 
Patm, Nr. 6); On the (>ientatfon of the KgypUau Pyramids. By 
Bjorn Svenonlus, Pp. 0. (Lund : Aatronomlska Observatarlnro.) 145 

Inigo Jones Seasonal Weather Forecasting Trust: Crohamnumt 
Observatory. Observatory Paper No. 2 t The Elements of Oroliam* 
hurst, 1898-1036. Pp. 17. Obaervat^ Paper No. 3; Observations 
of De^ Barth Temperatures at the Botanic Ilarduns, Brisbane, 1028- 
1036, and at CTrohamliunt Obet^rvatory, 1035 from Ist June; also 
The Bea Surfhoo Temperatuies at t)ie Pile Lighthouse, Moreton Bay; 
^ The Solar Constant of Radiation at Montezuma. Cldw, and at 
Table Mountain. Compdled by Inigo Jones. Pp. 14. (Boerwab, Qd.: 
Crohamhmrst Obeervatory.) [46 

OeskA Akademle V(kl a Uin6ni (Acad4mie Tch^qua des Bolenoes et 
des Arts). THda 2: Anthropologloa. Homo phidmostensis 
Movdk a pfednuMti na Morav6, 1: Lebky, (L'Homme fossUe dc 
PhdAwati an MoravJ^ 1; Les^CiAnes.) Bv Prof. Dr. J. Sfatlegks, 
Fi. 146+16 plates. Oh^uo : Cesbk Akademle V6d a Um6nf.) [66 


HandeUngen van het Zeveade Nedertewlsch^Iiid^h Natuiirweten" 
schappelBkConam geho^en te Batavia van ^"20 October 10». 
Pp. fn+26 IBatavlaQ. KoMT and Co.) Jib 

Consell Permanent International pour IJxplorattan <te U Mer . 
Kappmts et Proc^vejhaux des rtumons. Vol. 67 : The Interprsta- 
tioti of the Zonew on rales of Salmon, Hea Trout and Brown Trout. 
By T. H. jArvl and W. J. M, Memdes. Pp. 63. (Copenhague ; Andr. 
Fred. Hbstetflls.) 4.00 kr. ^ ^ r 

Carnegie Institution of Waslilugton. Year Book No. 34, July 1. 
1034-^une 30,1935 • with AdmlnUratlve E^rts throngh Deoenntor 
13,1036. Pp. xxxil+414. (Washington, D.C.; (Wnegffilasritotion.) [86 
AbrldflM BolertlOc PublloatlfmB Dm tlie Kodak Research lAbom* 
teriee. VoK 10 : 1938 -1034. 223+vl. (Rotdieater, N.V.; Baetman 

Kodak C«.) „ jS* 

India Meteorolostcal Department. SclentlAo Notes. Vol. 6, No. 67 : 
Measurement of Vertioal Currents In the Atmosphere, malii^ of 
Thermal Origin, with Pilot Balloons. By K. R. BAmanathan and K. P. 
Ramakrlshnan. Pp. 213-222+2 plates. (Delhi: Manager of PubU- 
catlonH.) 14 annas ; U. 6d. . 

Htate of lUlnots; Illinois Natural History Survey. Manual I ; 
Kh ldbook ofllllnots Wild Flower*. Pp. x + 406. (Urbana, HI.; IlUi^ 
State Natural History Survey.) [86 

r.8. Department of the Interior: Office of Education. Bulletin. 
1035, Na 17: Bduoatlcm for Demticracy; Public Allalrs Forums. 
By J. W, Studebakor and C, 8. AVlUlams. Fp. 74. (Washington, D.C.; 
Govemmant Printing Office.) 10 cento. ^ 185 

BmltlMoi^ii Instltutlun. Bxploratloiw and Flidd-Wotk of the 
Smithsonian Instltutirm Jn 1936. (PiibJlcatlou 3382.) Pp. Ivf^, 
fWashlngton, D.C.: Smithsonian Institution.) ^ [85 

HmlGisonlan Miscellaneous Collections. Vol, 95, No, 8 : Thomas 
Walter, BoUnlst. By WlRlom H. MsXon. (PubUcaMon 3388.) Pp. 6. 
(Washington, D.(^ : Smithsonian Institution.) (86 
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Native Labour from Nyasaland 


N ative laboiir, morti especially after the 
great expansion of the mining industry, 
was for long one of the more insistent problems 
of the southern half of the African continent. 
Many causes combined to restrict the supply of 
labour, and while in time every effort was made 
to ensure that conditions should be as favourable 
to the native labourer as circumstances allowed, 
the authorities were even more exorcised as to the 
means whereby the numbers seeking employment 
fiould be maintained at a figure adequate to the 
requirements of agriculture, mining and industry 
generally. After the failure of imported Chinese 
labour to meet this need in the early years of the 
pw'isont century, it became necessary for the 
labour-n^oruiting agencies to go farther and farther 
afield, until natives wore being brought from 
districts very far removed from the provinces in 
which they were to be employed. 

In these early days, the needs of industry and 
the call for the development of the resources of the 
country claimed to be, and were regarded as para¬ 
mount. It was urged that any and every means, 
such as on increased hut tax or encouragement of 
the habit of purchasing Eui’opean necessities or 
luxuries, might legitimately be used to induce or 
compel the native to work over and above that 
required for his bare level of subsistence* In 
justification of such argument, it has to be ad¬ 
mitted that os the native mind has l)ecome 
familiarised with the idea of wage-earning, the 
opportunity afforded by the recruiting agent has 
suggested the most ready, if not indeed the only, 
means of meeting the deficit in the individual, or 
rather family, budget caused by taxation, even 
when it has not opened a road to the acquisition 
qf European luxuries, or wealth in the form of 
cattle. 


The introduction and employment of native 
labour on a considerable scale in the mines imposed 
upon the authoriticMs the obligation to look with 
ce^Ti) to the well-being of the employed. Not only 
has this obligation been recognised, but also on 
the whole it has been met to the full, esixseially 
in tlie oversight of the conditions of employment, 
and ill regard to health, housing and general 
welfare in the labour compounds of the mines. 
Yet even so, it has been recognised, as a rule, that 
this system of native labour entails certain con¬ 
sequences and changes in the character of the 
individual, which are not entirely beneficial, and 
may indeed in certain conditions be regarded as 
incurring the risk of inflicting positive harm. 

So much may be stated, as a necessary intro¬ 
duction, of the case to be made out for the needs 
of industry and development in relation to the 
supply of native labour, and the obligation thereby 
imposed to provide some measure of protection 
for the labourer as an individual. There is, how ¬ 
ever, another side to the picture, which events of 
recent years have brought to the front. Ad¬ 
ministrative difficulties due to the loosening of the 
bonds of tribal custom and collective responsibility 
in the repatriated labourer have directed attention 
to the effect of labour-recruiting on the area from 
which labour is drawn, Africa is no more immune 
from the effects of labour recruitment than the 
islands of the Pacific, which have furnished labour 
for the plantations. Experience has shown that 
in both areas the absence of virtually the whole 
of the able-bodied younger men for a more 
or less prolonged period affects adversely the 
increase and the morale of the tribq, while im¬ 
perilling its social and economic stability. 

An example of the disturbance (caused by such 
a removal of a large part of the able-bodied 
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population, and the lengths to which it may go, is 
afforded by the Protectorate of Nyasaland. Here, 
as is shown by the recently published report of a 
Committee appointed by the Governor in 1935 to 
inquire into the conditions and effects of native 
migration for the purpose of seeking employment 
abroad, the situation is such as to constitute a 
serious menace to the future of population and 
country alike. The Committee, in fact, gives 
warning that unless the causes of migration are 
controlled and counteracted, the economic entity 
of the country will be' imperilled, large tracts of 
land rendered unfit for cultivation, in the native 
community immorality and disease will be almost 
universal, and the native will hate administration 
by white people, which lias been responsible for 
such results. 

Could an indictment more grave be framed 
against an administration, which, so far from 
being oppressive, has on the whole been well- 
intentioned in its aims ? That such a state of 
affairs should now be allowed to exist, or even 
tliat such possibilities could be envisaged for the 
ftiture, argues a failure to appreciate native 
character and custom, which should be incredible 
in these days of'intensive scientific study of the 
close-knit texture of African institutions. An out¬ 
worn tradition has been allowed to survive too 
long, Nyasaland, since the early days of labour 
migration in South and Central Africa, has been 
known as a fertile source of man-power. For 
twenty-five years, that is up to 1935, labour re- 
(jruiting has not been permitted within the borders 
of the Protectorate. This policy, no doubt, at the 
time of its inception was thought to bo in the 
interests of the native. It was a mistake. Although 
the number of the inhabitants now outside the 
country is not known with certainty, it is estimated 
that they do not fall short of 120,000, As the 
labourers have sought employment independently, 
they have lost the advantage of the organisation 
and safoguardfi which apply to the labour-recruiting 
agencies. They have suffered untold hardships 
and privations in travel; the wages offered them 
have been low ; and they have been victimised at 
the hands of unscrupulous employers and others ; 
while no arrangements have been made to remit 
the money they came to earn to their families, or 
for their own safe return to their homes. In 
fact, it is found that 25 -30 per cent of the emigrants 
never return. Either they die—os they are not 
subjected to medical examination for fitness, the 
rate of mcwrtality is high—or they inarry foreign 


women, or they never earn, or they spend, the 
money they needed, and are unable or ashamed 
to return home. 

Such ore the facts which the Committee estab¬ 
lished ; and on them it comments that, although 
the state of affairs was known to be grave, as 
inquiry proceeded the Committee became more 
and more aware that “this uncontrolled and 
growing ©migration brought misery and poverty 
to hundreds and thousands of families and that 
the waste of life, happiness, health and wealth was 
colossal”. 

In the month of June, 1935, the Governor 
annoimced that an exclusive three-year contract 
had been granted to a private company permitting 
the engagement of labour in the Northern Province 
for omplo 3 nment in Southern Rhodesia and the 
Union of South Africa. It is pormissiblo to expect 
that this contract will serve as a safeguard against 
the worst of the evils affecting the migrant labourer 
to which attention has been directed. Up to the 
present, however, it has had little effect on native 
migration as a whole. In probing the causes whici) 
induce the native to migrate, the Committee, while 
allowing something to the love of adventure, 
places first economic necessity. The native needs 
cash wherewith to pay his hut or poll tax, and as 
he cannot cam it locally, he must seek employment 
abroad. 

In making its recommendations as to how the 
situation which has arisen may best be remedied, 
the Committee, in view of its findings, turns first 
of all to the possibility of improving the economic 
position of the native population by openings 
which would serve as an alternative to emigration. 
It is recommended that agricultural surveys 
should be made of the large areas of the Pres- 
tectorate which have not yet been surveyed ; and 
it is suggested further that the native ^ould be 
trained to adapt himself and his methods of 
cultivation to changing conditions. The only crop, 
however, which it is thought would meet native 
requirements of a ready cash return without 
involving too arduous labour, is cotton. On the 
other hand, it is the view of the Committee that 
certain changes in the incidence of taxation might 
press less hardly on the women, and reduce 
migration from oertaLi undeveloped areas. In 
order to control the movement of labour, a system 
of registration such as that practised in Southern 
Rhodesia, Kenya and elsewhere is recommended, 
or alternatively a form of tax receipt whidi would 
prove identity. 
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Of the Conunittee’fl reoomitiendations> by far 
the mo«t obviously attractive is that which 
suggests the extension of the native’s economic 
capacity by the cultivation of cotton, although 
clearly it is closely bound up with a number of 
questions, such as transport, markets, distribution 
and the like, which can only be discussed after 
a close and detailed study of both local and extra¬ 
territorial conditions. 

The importance of the labour supply in Africa 
suggests that the problem with which the Nyaaa- 
land Administration is faced cannot be settled 
finaliy without consideration of its ramifications 
outside the boundaries of the Protectorate. To 
deal only with its internal aspects may raise more 


serious issues elsewhere. One method of bringing 
the wider question of the supply of labour into 
debate is perhaps indicated by the recommendation 
of the Committee that, in the interest of the control 
of recruiting, statutory agreements should be made 
with neighbouring territories. Such agreements 
would seem to imply a thorough ventilation of 
the whole position. Whatever may be the ultimate 
decision as to the action to be taken on the 
Committee’s report, it is clear that a perilous 
situation has arisen out of Covemment action 
in imposing taxation. Almost any <lemands on 
the time and thought of the Administration in 
finding a way out could not he regarded as 
excessive. 


In Search of Truth of Earth 


The Land: Now and To-morrow 
By Prof. R. G. Stapledon. Pp. xviii 4-336-h 12 
plates. (Ix)ndon : Faber and Faber, Ltd., 1935.) 
15s, net. 

“Do you like playing with dirt 1 I do.’* (Small 
boy looking over rail into pit at navvy shovelling 
out earth.— Punch, April 8, 1936.) 

O UT of the mouths of babes and sucklings 
cometh wisdom ! Prof. Stapledon would 
have us all play with dirt. From no happier than 
this child’s point of view can the onthrdling vital 
message of his book be construed. He would have 
us all learn to know and love the land like innocent 
little children and be alive to its value. Strange 
to say, this is no matter of course. We know our- 
stdves to be of the earth earthy ; we are built of 
it, with sole aid of the sun, around a germinal 
nucleus in which lie hidden the potent templates of 
life ; yet unfortunately we have little if any thought 
of our parentage. In an ago nominally of great 
scientific progress, we are inconsiderately schooled 
to no useful purpose ; we take no real care of our¬ 
selves, have not the slightest curiosity to know 
ourselves; we hand ourselves over to a control 
which is ignorant, mostly. As a people, we have 
probably gone back steadily in intelligence since 
the opening of our schools in 1870—^because our 
teachers have not been taught in the right way, 
“In a rapt ecstatic way”* we worship the far-off 
heavens and are even spending two millions in 
making a new telescope ; wo jubilantly hoist the 
mystical electron aloft as our scientific lodestar. 
In real life* we rain high explosives axid poison 


from the air upon defenceless peoples. Few 
give a thought for the soil; not ten per cent 
of our population is engaged in its service. There 
is nowhere a professor either of agriculture or of 
agricultural chemistry who is a practical farmer 
—^with fuU feeling for the soil, let alone the growing 
plant. The seat of the academic research worker 
but revolves upon the laboratory stool—-life in 
the open has neither attraction nor meaning for 
him. Man is not a living soul to-day. Nor will the 
leaf soon bo allowed to show itself in vital green— 
under the highest scientific patronage, the poor 
hop is no longer allowed to grow unless plastered 
over with Bordeaux mixture : in fact, the vine 
everywhere is sicklied o’er witli a by no means 
pale cast of vitriolic blue : the farce must soon 
cease or we ourselves shall be poisoned off by 
copper being everywhere. Natural growth is not 
studied : NaUu^ is everywhere forcibly led. The 
student is trained to think only in terms of 
.statistical yields. At a college enjoying multiple 
ommty council support, trials are made year after 
year of the growth of barley upon laboriously 
randomised plots. The result is reported with 
great fiourish of mathematical precision and 
calculation of probable errors in a most absurd way 
as the whole of such 'research’ is in real error: 
nitrogen, we learn, in the end, is of benefit to the 
crop. Shade of Sir John Lawes—what say you 
to this ? 

It were time that we ceased from., working at 
random in agrieuiture—that we had a dear con¬ 
ception what agriculture is to do for us as a nation. 
This, in frwjt, is Prof, Stapledon’s main desire and 
purpose. As things are, we not only take no 
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^naidored motiue of otir land as a national 
posseBsion but hide it away, more and more, with 
aid of tarmac, concrete, bricks and mortar. 
London, the greatest of our multitudinous cities, 
quietly allows the road engineer, the land specu¬ 
lator and the jerry builder to deprive it of all 
charm of setting ; irreplaceable land of highest 
agrioultmal value is everywhere being filched 
from national service. Bumbledon being entirely 
without imagination, ignorarwse takes command 
in our councils. 

The child in its innocence alone knows. Being 
recently sprung from the soil, he has a natural 
love for dirt, a desire to play with it and know it, 
appealing to him as it does in texture and mobility ; 
he moulds it subconsciously, of necessity, being 
born to till it. Comes the day when ho is sent to 
the prison house called school, where forthwith all 
knowledge of dirt is denied liim by hie teachers. 
Shut up in a featureless classroom, he is taught a 
worthless paper geography. His eyes are never 
trained to look around. The muddied oaf takes 
no notice of the mud with which ho is bespattered ; 
the football player knows nothing of clay more 
than that it is slippery. Geography should involve 
the study of the world at largo but specially of its 
near details. It should begin with reasoned direct 
study of did and the land ; it should not be 
treated as a matter of mere maps and irrelevant 
commercial twaddle. 

In our schools the studied neglect of natural 
knowledge and of human needs and the failure to 
cultivate any faculty of contemplation are not 
compatible with modem life. Not until Shake- 
spoivre's incomparable lines 

'‘And this our life exempt from public haunt 
Finds tongues in trees, books in the living brooks, 
Sermons in stones and go<>d in everything** 

are written up in every classroom and made to 
have real meaning will schools be fit training 
grounds for youth. A geography must be taught 
and as principal subject that is of real meaning. 
The root study will necessarily be agriculture, a 
discipline now entirely disregarded : hence our 
general ignorance of life. 

Nearly forty years ago, when Christ’s Hospital 
School was translated from crowded London City, 
from next dour to the General Post Oifico and a 
great hospital, into the <x?untry at West Horslmm, 
Sussex, to occupy a site before used as a dairy 
farm, I secured for the use of the school a well 
situated piece of land ajKin which T pictured to 
myself the boys might play with dirt and learn 
some few primary lessons of agriculture. Plots 
were laid down on Rothamsted lines so that the 
conditions of plant fertility might be studied. The 
first headmaster, though himself a devoted 
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gardener, was a olerio and olaasio, unable to get 
away from trwlition. The school had been whoDy 
classical, though well spiced with mathematios, in 
London. 

A great opportunity was lost—only a few 
school dullards were sot to work the land; no 
attempt was made to bring the lessons of the plots 
under general notice or in any way to make the 
purpose clear to the school. Virgil in the study was 
the only approach to the plant permitted to the 
boys. The biu^sar not only gave no help but did 
his best to discourage the work. Later headmasters, 
though ninthor clerics nor gardeners, have been 
cilassicfil and perforce of the pressure of university 
scholarships—not one is given in agriculture—and 
of examinations have continued to turn but a 
blind eye to our effort, so that the hoped-for school 
patronage of agriculture is still laokitig. Mean¬ 
while, the school has developed its own dairy 
farm, so that the boys may have a clean supply 
of good milk, unspoilt l)y pasteurisfition; a 
competent form manager and estate agent has 
taken the place of the bursar. Some few boys 
have had practice on the farm, oven learning to 
raiUc cows. Still, boys will be boys and play the 
fool when they should work, and there is more or 
less open contempt of their ill-directed efforts, on 
the farm. It is a long lane that has no turning 
but I shall not see this reached, as I feel it must 
be sooner or later : reason must prevail. None 
the less, near forty years is a long time to abide 
the coming of a little practical thought. 

Systematic scientific experimental studies were 
first begun in Christ’s Hospital two or three years 
before it was established at Horsham. The work 
was carried on most successfully during about 
twenty years under free conditions : latterly, the 
School Certificate examinations have more and 
more interfered with the course and the general 
value of the laboratory training has been steadily 
lowered. 

This has liappened in scjhools generally. So 
long as we allow an unenlightened control from 
outside to operate in our schools, there can he 
no advance : no proper training in natural know¬ 
ledge will be possible. Those engaged in the work 
are for the most part themselves too narrowly 
trained and without the loivst imagination. When the 
distribution of the whisky money was first begun, 
not a few men of genius were engaged in the work 
and a whole-hearted attempt was mode to develop 
suitable methods of teaching : their successors are 
more familiar with rod tape, particularly in large 
towns such as London : only a huge administrative 
machine has been oonstruotod, serving every end 
but the purpose for which it is nominally called into 
existence—“putty, brass and paint, not the work 
of 'thinkin* * man”. If only all the official forms 
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are properly filled in, to be cheeked by a multi* 
tudinaue bureaucracy, honour is eatiefied. A great 
educational tnaohioe is created ! Real machinery 
is put in charge of men who not only understand 
its working but are constantly raising its efficiency 
—^not BO the educational machine. There is no 
evidence to-day that its main function is supposed 
to he 

“The makin*8 of a bloomin’ soul”. 

It is difficult to say what England seems to-day : 
all the world is in such a muddle : blind are leading 
blind—most blundering of all being the universities. 
Research as a profession has been invented, by 
which attention has been withdrawn from true 
education. Those who fall short of learning how 
to pursue it, and are unprepared to take any risks, 
go into the schools, where they become pissive 
resisters to the spread of intelligence—being with¬ 
out thought or philosophy. We cannot afford any 
longer to allow cloasical-literary authorities to mis¬ 
lead us into ignorance of everything we should 
know—to maintain the attitude that it is better 
to know of the jmst than to prejmro to deal with 
the future. We cannot with safety allow clerical 
control of schools to be continued—^get them to 
the land we must in some real way : our most 
vital need is to understand its value. 

Prof. Staplodon maintains the tliesis that, in 
any event, culture and land surface are interwoven 
and interact in countless directions difficult to 
unravel. To judge from the state of much of the 
land surface, our level of culture must bo low, 
whatever the height. In place of culture, wo have 
commercialism, pure and undiluted—keeping our 
land cultivation in general low. In largo n^easure, 
King Coal has blotted out the land from our sight. 
Truly a nation of shopkeepers, we have subjected 
our formers to a merciless competition, while 
protecting manufacturing industry; this at least 
has been the effect of free trade. Much land 
formerly under remunerative motivation has been 
allowed to lapse to grass—^without arty proper 
care of tbe grass. Travelling about the country, 
the neglected state of our grasslands is deplorable 
to witness. In fact, the farmer has scarcjely begun 
to think of grass in terms of fertility and quality— 
as a crop to be cultivated. 

Prof. Stapledon is the apostle of grass ; he has 
devoted his life to studying and improving it. He 
has proved himself an artist in gross of high and 
original genius. The piotiire he has painted, on 
barren Welsh hiUs, in grass, is fascinating beyond 
description : many blades have been mode to grow 
where one grew before. The only fear is that he 
may brush the hills down in his ardour to develop 
fertihty and paint them green. He is a statesman, 
too. One whose being is filled with a great desire 


to see our land properly used in the service of the 
nation—^with absolute forethought and purpose. 
He would have it fully surveyed and a general 
policy developed, not only for agriculture, forestry 
and rural industries but also providing faoilitfes 
in truly rural surroundings for the recreation and 
relaxation of the urban ^K>piilation. His call is to 
town as much as to tlie country. His book, in 
facts is a discussion on land utilisation in general: 
a close national survey, no mere town planning, 
being advocated ; it is to l>e studied by all who 
are interested in our islands from such a point 
of view. Hitherto, the use of land has been so 
little open to direction and control : it has been 
80 entirely subject to individual ownership : that 
to draw up any close plan of collective action will be 
very difficult. 

Still the writing upon the wall is clear. If only 
in self-protection, we shall be fi^roed to make up 
our minds, without delay, to what extent we ca!i 
provide ourselves with food—^what we can best pro¬ 
duce—without any regard of individual interests. 

Fort-unately, so groat has been the advance in 
our knowledge of the philosophy of food, in recent 
years, that we can now sound a triumphant lelt 
motiv to guide us on our way: we have gained a 
new conception of quality in ffK)d—that it involves 
the simultaneous interaction, in strictly balanced 
proportions, of a large number of unit (|ualities, 
both mineral and organic ; no one of which can 
l)e omitted without harmful effect. The conviction 
is fast growing that most animal and plant disease 
is due more or less directly to malnutrition. The 
task now before us is to ascertain, down to the 
minutest details, what are the essential components 
of cxnnplete food and to set about producing these 
from the soil. Farming, at no distant date, must 
be the most scientific of all professions—‘the most 
highly lionoured of industries. At present, we have 
almost everything to learn. 

Prof. Stapledon’s main interest lies in grass ; 
that this will be our staple primary crop is beyond 
question. Still, ho contemplates grass production in 
due rotation with other crops and, apart from the 
direct use to which it is put, would regard it as a 
means of accumulating fertility to be used at 
proper intervals in arable cultivation. Hitherto 
his work has lain in the direction of raising im¬ 
proved varieties, testing these mainly by the food 
value to sheep. More rapid, less expensive methods 
of testing have to be devised. The chemical issues 
have to be exhaustively explored. 

It is clear that his plant breeding station has to 
be expanded into a complete organisation for the 
study’of grass in every particular. Here is work 
for Mr, Lloyd George to take in hand—^to develop 
a great Welsh institutioii with unfettered liberty 
to undertake the study of grass in every desirable 
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direction geniuH can, ^uggeat. Agricultural research 
has been deprived of practical value, over a long 
period, owing to the unfortunate policy developed 
by my old friend Sir Daniel Hall and the Develop¬ 
ment Commission in restricting the various 
subsidised stations to certain limited fields of 
action—Rothamsted, for example, to soil studies. 
1 objected to this from the l)egirming. The result 
has been that we are without general knowledge 
of the plant, without knowledge of the animal, too, 
with only specialised feeling on isolated problems. 
If agricultural research is to be continued with 
public funds, it must be carried on under free 
conditions to a practical end. Over-lapping 
should bo the soul of the machine, so as to give 
genius every opportunity to develop. 

The call is for chemists—for men thoroughly 
trained as workers, wide in vision, with the 
imagination and biological feeling to woo the spirit 
of the land and of life as it emerges from it. The 
complaint is widespread that such men are not 
to be found. Unfortunately, the search for the 
chimera, not of truth, is more fashionable and 
attractive—far easier too. The president of the 
Chemical Society, at the recent ninety-fifth 
anniversary meeting, could only entertain his 
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hearers with an account of modem speoulation on 
the electronic linkages in carbon too 

at a meeting held in Bristol, where it was desirable 
to make clear to the public that chemistry is of 
all sciences the most important to the ocnumunity, 
particularly as bearing on farming and food. The 
public doesn’t know carbon dioxide even as the 
air in champagne and fizzy drinks—^let alone that 
it is the initial fundamental raw material from 
wlxieh all farming starts, with the sun as plough¬ 
share. Opportunity was there, indeed the ne^, 
to tell the wondrous story of the progress of the 
gas from its 3/10 thousandth state onward, which 
might well have been done in ultimate terms of 
the Clifton and Cheddar Carboniferous Glorges ; 
cereal corn; Cheddar cheese; carrot, cabbage 
and cauliflower; ending in the cerebral tjell 
and Ramon y Cajal. Instead, the Society was 
taken to sample chocolate 1 Sweetmeats, we 
know, are unwholesome, as they put us off our 
food and carry no general sustenance. Oxford 
hasn’t enough innocence in it to play with dirt 
to-day. 1 once acclaimed it in Nature as on the 
upgr^e (June 16, 1904) : I fear the fit is over ; 
her chemists are now in chains, without sense of 
proportion. Hhnry E. Abm8TBO??g. 


Finance and Industry 


(1) The Russian Financial System 

By W. B. Reddaway. Pp. xfl06. (London: 
Macmillan and Cb., Ltd., 1935.) 6^. net. 

( 2 ) The Clash of Progress and Security 

By Prof. Allan G. B. Fisher. Pp. xiii -f234. (Lon¬ 
don : Macmillan and Co., Ltd., 1936.) Ss. fid. net. 

(1) AS might be expected, the Russian financial 
system is very different from that of 
other countries, sinco the U.S.S.R. is virtually a 
(dosed economy and there are none of the semi¬ 
automatic adjustments which come about in other 
countries, through gold movements or through 
foreign exchange variations. Moreover, through 
its control of industry, the State is able to use the 
monetary system as an instrument for obtaining 
results which con only be achieved, if at all, in 
other ooimtries, through taxation. Foreign ti^e 
is a State monopoly, and the State Bank has the 
sole right to deal in foreign exchange. Some 
foreign exchange business, however, is carried out 
in illegal o^nnels through the ‘black bourse’, and 
there a more favourable rate of exchange than the 
official rate can be obtained for foreign currency. 
Mr. Reddaway outlines very clearly and suc¬ 


cinctly the main features of the Soviet financial 
system, and he has collected much information, 
largely through interviews with officials of the 
Moscow State Bank. The book provides a valuable 
and comprehensive survey of a subject on which 
little has been written. The conditions described, 
however, relate to 1934, except for a note dealing 
with the derationing of bread early in 1936. 
Rationing has since been abolished for all food¬ 
stuffs, and the financial system is gradually being 
modified in the direction of greater flexibility. 

Mr. Reddaway points out that the Soviet 
monetary system has been developed primarily 
with the view of facilitating planning and produc¬ 
tion. Its main functions, therefore, have been : 
(1) to furnish a unit of account; (2) to facilitate 
the distribution of the limited supplies of pro¬ 
ductive resources to the maximum advantage ; 
and (3) to provide an efficient means of making 
payments between diffisrent enterprises and for 
adjusting their financial relationships generally. 

The interests of the oemsumers have been 
secondary, and buyers were not given a free choice 
as to what they mij^t porohase in the co-operative 
(» factory shops, wheSre goods are sold at lower 
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prioes to the wqAbx9 privileged to hold ration 
oards, From the State's point of viewi it could 
alwa 3 ^ get rid of any surplus which might be 
depreciating the price in the commercial shops by 
induding it in the ration cards. The position, 
however, was mitigated to some extent since 
rations were confined to neoeaaities which in any 
event would probably be bought. 

(2) In a capitalist society, if a surplus is pro¬ 
duced, it would be necessary to transfer latour 
and capital to other industries and occupations, 
and until this was done unemployment and de¬ 
pression would occur in the industries affected. 
This is a main theme emphasised by Prof. Fisher 
in his “Clash of Progress and Seoxirity”. He is 
concerned with the possibility of material progress 
being frustrated in a capitalist economy in an 
effort to gain individual security. Material pro¬ 
gress, he emphasises, means change, and this often 
inflicts much inoonvenionoe and even suffering on 
those directly affected. He holds that the paradox 


of poverty in a world of potential plenty is in part 
to be explained by our failure to appreciate the 
necessity for continual changes and transfers &om 
older industries to new industries and into t 3 rpes 
of economic activity which a less wealthy economy 
has been unable to afford. Prompt and continuous 
diversion of labour and capital into relatively new 
types of production is an essential condition for 
maintaining a satisfactory rate of material progress, 
as well as for avoiding chronic relapse into de¬ 
pression. 

As the author sees it, there has been in recent 
years an increasing reluctance among capitalists 
to undertake risks : “Instead of making the bold 
experiments which were characteristic of the 
capitalist of earlier generations, he tends much 
more to seek security for himself by the main¬ 
tenance of the Biahia quo'\ 

Prof. Fisher's book is carefully argued and 
thought-provoking, and should be read by all 
interested in these problems. K.G. F. 


Determination of Crystal Structure 


Internationale Tabellen xur Bestimmung von 
Kristallstrukturen: 

(International Tables for the Determination of 
Crystal Structures : Tables Internationales pour 
la D6termination des Structures des Cristaux). 
Band 1: Oruppentheoretisohe Tafeln : Tables on 
the Theory of Groups : Tables sur la th^orie des 
groupos. Pp. xii4'452. Band 2 : Mathematische 
und physikalisohe Tafeln: Mathematical and 
Physical Tables: Tables math4matiques et phy¬ 
siques. Pp. viii-f453-692. (Berlin: Gebriider 
Bomtraeger ; Loudon : G. Bell and Sons, Ltd.; 
Paris : Les Presses universitaires de France ; New 
York : Chemical Catalog Co.; Amsterdam : N. N. 
NoordhoUandsohe Uitgevers Maat-sohappij, 1935.) 
33 gold marks. 

T he subject of X-ray analysis is difficult 
because it demands a knowledge of many 
widely different branches of science. The central 
problem, that of determining the relative positions 
of the atoms in the crystal, which in most oases 
includes the molecule, is obviously of supreme 
interest to chemistry. A new metrical chemistry 
is, in fact, rapidly being built up, baaed upon 
accurate measurements of interatomic distance 
and valency angle, which must in the future form 
an important connecting link between accumulated 
emj^eal data and theoretical developments. But 
although the subject matter is largely chemical, the 


investigator requires a specualised knowledge of 
other, and rather diverse, matters. The more 
abstract portions of crystallography and group 
theory are necessary in deriving the results, while 
on the practical side a knowledge of the physics 
of X-rays and diffraction experiments in general 
is desirable. It is also customary nowadays to 
make fairly extensive use of analysis by Fourier 
series in computing the more refined results, and 
considerable use of atomic theory is necessary^ in 
calculating the /-curves of different atoms. 

The new international tables on crystal structure 
are particularly valuable because they bring to¬ 
gether in conveniently tabulated form the essential 
results of these diverse sciences, thus saving much 
laborious reference to a scattered literature, with 
all portions of which no single worker can be 
familiar. The tables arose from the need of a 
standard reference work with a nomenclature to 
which all papers on the subject could be referred. 
But they achieve much more than this, because 
certain portions of the work have been specially 
prepared or computed for the present occasion, 
and these represent new and important contri¬ 
butions to scientific literature. 

The first and much the larger volume contains 
the fundamentals of group theory and further data 
on the geometrical side of structural analysis. The 
new descriptive HennanurMauguin nomenclature 
is first explained in detail, and throughout the 
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work this system is used iu juxtaposition with the 
older Sohoendies symbolism. Comparison tables 
of the different systems of nomenclature formerly 
in use are then given, and chapters on the crystal 
classes and translation groups and transformations 
follow. We then come to the main chapter dealing 
with the 2B0 space-groups, which occupies two- 
thirds of the volume. The description accorded to 
each space-group is much more complete than 
anythiiig else which has appeared. The co¬ 
ordinates of the special and general point positions 
are given with the corresponding point symmetrieB 
and the lattice comi)lex for each point position. 
The enumeration of the symmetry elements is 
(completed by giving the screw axes and glide 
planes, A list of the sub-groups follows. All this 
information is then summarised by means of two 
di^jgrams for each sj)aoe-group, one giving the 
general point positions and the other the distri¬ 
bution of symmetry elements. These pictures are 
greatly clarified as a result of this dual reprcsenta- 
t-ion. The geometrical structure factor for the 
general plane (hkl) is next given, and it may be 
noted that this is the first time a complete set of 
structure factors for all the space groups has been 
published. They represent a valuable addition to 
the tools of research. The description of each spacie- 
group is completed by listing the churaotoristie 
missing spectra, or 'Halving*. These lists of missing 
spectra are classified in the next chapter in the 
form of a new table by which the possible spacte- 
groups of any crystal can be determined in a 
systematic manner. Two further chapters on 
point symmetries and lattice complexes complete 
the first volume. 

The second volume contains tables of mathe¬ 
matical and physical data which are of constant 
use in X-ray analysis : (juadratic forms, trigono- 
nictricftl and exponential functions, intensity 
forraulfle, atomic v»cattering factors, absorption 
coefficients, wave-lengths, lattice constants, atomic 
radii, etc., and a long chapter on graphical methods 
of evaluating X-ray diagrams. The tables arc 
admirably com]>act, and quite indispensable to 
anyone carrying out serious work on crystal 
structure. 

In an international work of this magnitude 
which has been so skilfully planned and executed, 
there is little room for criticism, and we must 
congratulate the editors, Sir William Bragg, Prof. 
M. von Laue and Prof. C. Hermann, and the 
international group of authors on the succjessful 
completion of their immense task. The student 
will certainly find some difficulty with this work 
l>ecau8e portions are by no means easy to under¬ 
stand, although with continued use their contents 
may become more familiar. There is perhaps a 
tendency to over-elaboration in certain sections 
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of the work. Most X-ray photographs con be 
analysed and the results interpreted &om first 
principles ; the use of space-group theory, for 
example, is important chiefly because it effects an 
economy of thought in presenting immediately all 
the mathematically possible arrangements of 
symmetry elements compatible with the X-ray 
data. But if the presentation of the theory is too 
elaborate the resulting economy of thought may 
be seriously diminished, and some workers might 
for a time prefer to go back to first principles 
rather than grapple with methods that are more 
complex on account of their greater generality. 
This criticism may apply to certain sections of the 
first volume, or alternatively it may be said that 
the reviewer does not fully imderstand them. The 
two etateraents are to some extent equivalent. 

In minor points there are inevitably a few mis¬ 
prints, particularly in the second volume. We 
understand, however, that the publishers are 
preparing a leaflet of corrections. It should be 
noted that, contrary to the statement on p. 585, 
Table IJ, p. 588, is not based on the wave-lengths 
of the precjeding Table I. J. M. Robertson. 


The Rise of Modern Physics 

By Prof. Henry Crew. Second edition, Pp. xix-f 
434-fltt plates. (London: Bailli^re, Tindall and 
Cox, 1936.) 18fl. 

Tuk original edition of this book, pubJishod in 1927, 
lias Ixxm extended by about a hundre<i pa^ to deal 
with matters “that have only lately been reduced to 
order”. Reference is given to the latest position of 
definitions of electrical units, research on the inertia 
of electricity, modem spectroscopy and the ether- 
drift problem. General corrections are made and 
up-to-date references to important original contribu¬ 
tions to physics are embodied. 

Tlie author explains that the term ‘modem* in the 
title of the book is used as opposed to ‘ancient*, and 
applies to the period since the time of Galileo, The 
essential object of the little volume is to present an 
informal connected introduction to physics, in the 
forni of a history stated to represent the “irreducible 
minimum for one wishing to acquire a just per¬ 
spective”, with liberal references to and extracts from 
original sources. Actually, we ore led up to modem 
physics, since sub-atomic research is introduced only 
very briefly ; the older quantum thooiy goes as far 
as the Bohr atom, and the new quantum mechanics 
is held to be outside the sooiw of the book. 

The whole forms a very readable and interesting 
discussion instead of the catalogue of foots of a con¬ 
ventional lustory. There are sixteen good portrait 
plates, sixteen simple line diagrams, and a few 
mathematical formulae ; when this is lK>m6 in mind, 
the price is, unfortunately, almost prohibitive to the 
gene^ reader. N. B. 
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Official Guide to the Gardens and Aquarium of the 
Zoological Society of London 
By Dr. Julian S, Huxley. New Series. Pp. 116. 
(London : Zoological Society» 1936.) la. 

Tkb new guide to the gardens of the Zoological 
Societjs by Dr. Julian S. Huxley, the secretary of the 
Society, forms a sharp and striking contrast with the 
stereotyped form which has done duty for so many 
generations of viaitiirs. As a guide for those who 
wish to see the Gardens in one visit it has lost nothing 
in efficiency compared with its predecessors. 

But at the end of their visit they will, almost 
certainly, cariy this little booklet home with them, 
to read again at leisiu*e, when they will discover how 
much there is to learn, os well as to see, during future 
visits. These pages, imleod, will open up an entirely 
now conception of the part the Gardens play as a 
source of information concerning the animals ex¬ 
hibited hero, drawn from the ends of the earth ; for 
compressed within a few pages they will find imsus- 
j>ected interest concerning their geographical distri¬ 
bution, the marvellous way in which they have 
bwome moulded by their mode of life, and something 
of tlic moaning of the olasaificatiem of animals. 

W. P. P. 

Man who could work Miracles 
By H. G. Wolla, A Film Story based on the Material 
(!ontained in his short story **Man who could work 
Miraedes”. Pp. 96. (London ; The Cresset Press, 
1030.) 3s. Od. not. 

In this film story Mr, H. G. Wells applies again 
the treatment used in “Things to Come** to 
material drawn from the fantastic vein of his 
earlier works. He describoa how a draper*s assistant 
in a small town suddenly Ijocomos endowed with 
miraculous powers, how he uses his newly aoquire<i 
gifts to further liis own desires or those of friends, 
and how ho loses his gift with dramatic suddenness 
juBt as he involves the world in disaster. Mr. Wells 
uses his now teclmiquo to expound his familiar theme 
of man*B inability to use wisely the powers with 
which science has endowed him, and to bring into 
high relief the moral as well os the material obstacles 
which beset the transformation of the present situa¬ 
tion of unemployment and impoverishment in the 
midst of overproduction and sabotage into an era 
of peace and plenitude for all. 

A History of Gardening in Scotland 

By E. H. M. Cox. Pp. xvi-f 229-f20 plates. (London : 

Chatto and Windus, 1935.) 12a. Od. net. 

Thb ten chapters of this book show that all aapeote 
of the subject have been given due attention, ranging 
as they do from the earliest times to the accession of 
King James VI; the start of the country house; 
the age of the formal garden; the natural t 3 rpe of 
garden ; the Victorian garden ; botanic gardens ; 
seedsmen, nurserymen and market gardens; college 
gardens ; horticultural societies and flower shows and 
the gardener. 

Early records are very few and uninteresting ; they 
serve to show, however, that such cultivation as 


existed in the earliest times was almost exclusively 
fostered by. the many monastic establishments. The 
unsettled state of the country and the look of any 
security of land tenure in the earlier days did little 
or nothing to encourage either horticulture or 
agriculture in Scotland. 

Not the least interesting portion of the book is the 
various lists of hardy fruit commonly grown, also 
lists of orders for vegetable seeds. Wo need only 
mention one dating back to 1689 which shows a 
surprising variety for that pori<jd. 

There arc several appendixes, a glossary and 
bibliography. There are also two good indexes, 
one devoted to the names of places—a valuable 
innovation. 

More than twenty excellent illustrations add 
materially to the cluvrm and interest of an attractively 
produced book. It should have a wide appeal to all 
interested in the history of gardening in Sootlemd, 
wluch, for many years, has been noted for the high 
cultivation of its gardens under often somewhat 
difficult climatic conditions, to say nothing of the 
fame of the Scottish gardener, which is world-wide. 

Notes on Organic Chemistry 

By Prof. F. Francis. Pp. viii+525. (London: 
Edward Arnold and Co., 1935.) 12#. 6d. net. 

This book is on novel linos, and is likely to be of 
great use to honours and research students as well 
as to lecturers and workers in organic chemistry. 
The author seta out in short crisp paragraphs notes 
on a largo variety of pertinent subjects. These 
include organic reactions, the hydrocarbons, their 
halogen derivatives, the reactions of unsaturated 
siibstancoB, oxidation and synthetic methods. The 
subject matter is printed on one side of the ]>age 
only so that the worker con add his own notes. 
References ore given to other sources of inf<irraation, 
in particular to stunmary articles. 

1'hc book forms a mine of information gathered 
over many years by one who has high repute as a 
teacher and worker, and should prove a great savor 
of time to its possessors. Its price is remarkably 
reasonable. 

Steel and its Heat Treatment 

By D. K. Bullena. Tiiird edition, rewritten and reset. 
Pp. xiii +580. (New York : John Wiley and Sons, Inc,; 
London t Chapman and Hall, Ltd,, 1935.) 258. net. 

The only addition to this issue of “Steel and its Heat 
IVoatment** is a chapter on nitriding, contributed by 
Dr. V. O. Homerberg. In tho space of sixteen pages 
a brief outline is given of tho nature and conduct of 
the nitriding process, of the steels suitable for 
nitriding, and of their properties after treatment. 
Otherwise the book remains tho some, although oight 
years have passed since tho preparation of the previous 
edition. There is still, therefore, no reference to the 
notohed-bar impcbot tests to whioh British metal- 
lurgista rightly attach so much importance, to grain 
size control (although this original in America), to 
the newer types of stainless steels, or to manganese- 
molybdenum steels. 
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Modern Developments in the Design of Aeroplanes* 

Scientific Research and the Problems of the Future 


P REVIOUS Jamoa Forrest lectures summing up 
the then situation in aeronautics wore de¬ 
livered by Dr. F* W. Lancheater in 1914 and Prof. 
R, V. Southwell in 1930. It is curious that the 
scientific development of the aeroplane has fallen 
into phases that appear to corresptjnd with these 
dates. From 1914 until 1930, the aero-engine made 
the more marked progress, but since that date 
advances in aerodynamic efficiency of aircraft have 
been the outstanding achievement. General aero¬ 
dynamic improvement has been c()mpoundod of a 
number of more or less independent steps : better 
shaj^es of wings and bodies ; smoother Burfafjcs and 
the elimination of discontinuities in those surfaces ; 
reduction of excrescences ; closing over of openings 
such as cockpits ; retraction of undercarriages ; 
and improvements in means of engine cooling. 

(jomi)aring the T)e Havilland “Comet** and the 
Heinkel “He 70”, the outstanding machines of 
1935, with a good example of 1930 design, the 
drag coefficients for wing area and total Vetted’ 
area of the whole machine have been reducewl to 
less than half their best value in 1930. The com¬ 
bination of this reduced resistance with higher 
powered modern engines has raised speeds from 
170 miles per hour, quoted by Southwell in 1930, 
to more than 300 miles per hour to-day. 

A groat deal of this advaticc has l>een due to a 
more complete appreciation of the basics problem 
of aerodynamic effects, consequent u|>on tlie intro¬ 
duction of the compressed air wind tunnel. This 
has enabled phenomena to he studied over the 
whole range of Reynolds numbers, between that 
in an ordinary atmospheric tunnel, and that of 
fvill-scalc flight, A t.ypical case of this kind is that 
of the effect of surface roughness on drag, from 
which it has been established that, at 8|>eeds now 
reached, the surface roughness, due to the almost 
universal practice of covering aircraft wings with 
fabric, has an effect large enough to be intolerable. 

This increase in top sjwed has brought its own 
problem, in that the minimum speed at which the 
machine will remain air-bome, that is, the landing 
speed, may not rise with it, because of safety 
requirements during landing and taking off. 
Handley Page slots, or trailing edge flaps, although 
their oflfect is basically different, lx)th have the 
desired effect of delaying the ‘stall’ to safe speeds, 

* Substanco of the rorty-second Hvaa Forrmt Lecture delivered 
ftt tlie loKtltutton of Civil EnglnAen on Hay 5, by £. ¥. Relf; supef- 
int^dent of the AerodynamiCB Departmeot, Katloaal Fhy^cal 
Labomory, Teddbuion. 


and the ajjpropriato use of either one, or a com¬ 
bination of both, appears to give such extra speed 
range as is necessary. 

Another problem that lias l>een attatikod since 
its physical basis has become liotter understood 
is that of ‘interference’. For example, the combina¬ 
tion of a body and a wing, both separately of low 
drag, in smsh relative positions as practice demands 
for a low-wing monoplane, may give in total a 
high drag duo to interference. It has l>oen im¬ 
proved by filling in the regions of divergent flow 
with ‘fillets’. The extra advantages due to having 
a short., easily retracted undercarriage, and the 
improved landing conditions due to the ‘cushioning’ 
of the air lieneath a wing, close to the ground, 
more than compensate for the little romainmg 
aerodynamic inferiority of this over other arrange¬ 
ments of wings and Ixxiies. 

Great advances have also Ijeen made in the 
problem of engine (tooling, and the state of know¬ 
ledge is now such that even further progn^ss may 
be oxjxjcted in the near future. The liquid-wMflod 
engine may use intractable radiators, drawn pro¬ 
gressively inside t.he body at higher Hjioeds or 
when the temiierature of the air falls, when the 
cooling is more effective. Alternatively, portions 
of the aeroplane’s surface may he given a double 
skin between whicli a thin layer of liquid circulates, 
as developed for the machines in the Schneider 
Trophy race, which gives cooling for practically 
no drag. For air-cooled engines the “Towiiend 
Ring” and the “N.A.C.A.” cowling can now be so 
designed that they not only give? properly dis¬ 
tributed and controlled *X)oling to the engine, thus 
increasing its offioioncy, but also it is possible to 
visualise the exhuust(xl cooling air being so directed 
that it adds to the propulsive fortje of the air¬ 
screw. Thus a cooling drag of a negative value 
will be possible, as compared with 6-10 per cent 
of the brake horse-power of the engine lost in 
measured cases of fairly recent machines. 

Improvement of the airspeed of flying-boats and 
seaplanes is hampered by the necessity for good 
water performance. The best shape of floats and 
hulls for landing and taking off does not usually 
give low air drag. Further, either wing tip floats 
or stub wings ore needed to give stability when 
afloat, and these are not so easy to retract as the 
corresponding undercarriage of a land machine. 
A certain part of this inevitable inferiority in 
performance is regained in that such a machine has 
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larger surfaces from which to manceuvre^ and 
consequently can have a higher minimum speed. 

This increase of top speed, ooupled with the 
extension of speed range, has brought many minor 
troubles that have called for special scientific 
investigations. The difference between minimum 
‘take-off* spesed and normal 'cruising* speed is now 
so marked that a variable pitch propeller is neces¬ 
sary if maximum efficiency is demanded under all 
conditions* This has proved to be practicable in 
metal, but up to now is about three times the 
weight of a fixed pitch wooden airscrew. Servo- 
assisted controls are often newssary on both large 
and fast machines, and the correct relationship 
l>otween aerodynamic balance, sorvo-aotion and 
manual operation of the various control surfaf?es, 
and their correlation with each other, is not easy 
to establish. 

(jonsidoring the future, there are three main 
lines of progress : further roduoiion of drag, 
reduction of structure weight and improvement 


in engine performance. The margin between the 
present attained minimum drag and pure skin 
friction is small, and no great improvement in this 
is likely unless some revolutionary discovery points 
to a means of compi^lling the boundary layer flow 
to remain laminar over a much greater portion 
of a surface. Also as the speed of a body approaches 
the speed of sound in air the effect of compressibility 
causes a rapid rise in drag. The world’s speed 
record is already six-tenths of the speed of sound. 
The problem of cooling will also be complicated 
by the natural rise in temiwrature of a body 
moving rapidly through air. Reduction of structure 
weight of a large onlor does not seem probable, 
unless researcJi in atomic physics brings the pro¬ 
duction of syntliotio materials with projKirties 
vastly superior to those in uso at present. Improve¬ 
ments in engine jwrfonnance will only be of a 
detailed order, unless something revolutionary in 
the manner of converting the latent energy in fuel 
into power is discovered. 


Light and Temperature and the Reproduction of Plants* 

By Prof. V* H. Blackman, F.R.S* 


T he path of the plant physiologist wiio sets 
out to make accurate measurements of the 
effect of light and temperature on the growth and 
multiplication of the plant is besot with many 
hindrances. In the first place, the plant, the 
system which he investigates, is never completely 
reproducible. No two living things are exactly 
alike, and the variability of the biologist's material 
is an ever-present threat to the accuracy of his 
work. Something can be done to rerhice the 
variability by selecting the progeny of a single 
individual, using clonal or pure-line plants. After 
the most careful selection, however, some variability 
inevitably remains ; this must be evaluated by 
statistical methods. 

Effect of Light 

With the study of the influence of such an 
external condition as light, other difficulties arista. 
Sunlight, as we receive it, is inconstant in quantity 
and variable in quality. In exact studies of the 
action of light wliioh are to last for more than the 
briefest period^ one must inevitably resort to 
artificial sources of illumination, since they alone 
can be held constant for long periods. Unfortu¬ 
nately, eleotrio light sources, though wanting 

* Subttsaoe of Um Frldiiy IXsoottiM dflUrared At the HorAl 

ZufUtoiloA on FAt>ruuT <1. 


nothing in steadiness, are very different from sun¬ 
light. No illumination engineer has yet achieved 
the 100 per (jont efficiency of the ‘cold* light of 
the glow-worm which includes no heat rays. 
Caution must therefore bo exercised in applying 
to plants grown under natural conditions the 
physiological results obtained with artificial light 
sources. 

Although in experimental work the constancy 
of the illuminant can l>e assured by the selection 
of artificial light, the uniformity of illumination 
of the whole plant surfac^e is much more difficult 
of accomplishment. K the light source is removed 
so far from the plant that its upgrowth results in 
no marke<i difference of intensity between the 
upjier and lower portions, then the illumination 
received is generally of too low intensity. When 
considering this difficulty some ten years ago, it 
was evident that the need was for a plant which 
had no upward growth but spread only horizontally. 
It was then realised that, in the ordinary duck¬ 
weed {Lemw minor) of our ponds, Nature has 
provided such a plant. From that time onward, the 
physiological behaviour of this plant has been 
intensively studied in the laboratories of the 
Imperial College of Science. 

By placing the plant under carefully oontroUed 
oonditions, a regular, continuous growth can be 
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ensured, and the offeot of light and temperature 
upon it can be followed very simply. One has only 
to start a oulture with a certain number of &'ondB, 
the frond being the unit of growth, and count 
every day the number of fronds present and so 
find how favourable or unfavourabie are different 
temperatures and different light intensities for its 
multiplication. 

The question arises as to the measure of the 
rate of multiplication to be employed. It is 
evident that as all fronds are multiplying, the more 
fronds there are at any given moment the more 
will be pro<luced—in other words, the number 
produced iii the culture during any given period 
is dependent upon the number existing in the 
culture at the l)eginning of that period. The 
multiplication of duckweed thus obeys tho ^com¬ 
pound interest law’, and can be expressed in a 
simple mathematical wa 3 ^ With money at com¬ 
pound interest the interest is added periodically, 
usually at axmual periods. Nature, however, does 
not usually work spasmodically, so we find that 
as duckweed grows steadily in continuous light tho 
new material whicii results is added continuously. 

With tho new materia) added continuously, the 
relation between the number of fronds at the 
beginning and end of any given i>eriod can bo 
expressed by the equation where is 

the number given at the end of tiie period the 
initial number, r is the rate of compound introrest 
and e the base of natural logarithms. 


tablb I 


Dxy. 

Frond numbow. 

Observed. 

Cftlcuiatud. 

0 

100 

86 

1 

127 

122 

171 

173 

8 

288 

246 

4 

328 

866 

6 

452 

493 

6 

654 

699 

7 

018 

m) 

6 

1400 

1404 

9 

2150 

2137 

10 

2800 

2822 

11 

4140 

4001 

12 

6760 

6672 

IS 

8250 

8042 


Table I from the work of Asliby and Oxley in 
the Imperial CJolloge laboratories shows the rates 
of multiplication observed and those to be expected 
if the rates are perfectly regular ; the temperature 
was 24"^ C. and the illumination 500 foot-oandJes. 
The discrepancies between expectation and per¬ 
formance are only slight. 

Using the formula applying to the increase in 
frond number or the relative multiplication rate 
we find in another experiment, one by H. L, White, 
that “ iV'oe®**"* where t is measured in days. 
The rate of interest was 34*9 per oent per day ; 
this implies a speed of duplication of almost 
exactly two days, actually 1*99 days. Starting 
with a hundred, one wotdd at this rate achieve a 
jtniilion in a little more than twenty-six days. For 
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a flowering plant this rate is soffioiently remark¬ 
able ; it is, however, nothing to ttiat of bacteria, 
which may double their number every half-hour 
and 80 increase from a hundred to a million in 
about seven hours. If not the actual numbers 
but the logarithms of the frond numbers are 
plotted against time, then with a perfectly regular 
multiplication rate, all the points should fall on 
a straight line. In Fig. 1, from Ashby and Oxley's 
results, it is seen how closely the points correspond 
with a straight line. It is a curve such as one 
would exj)eot in a purely physical or ohemioal 
experiment; it shows how by using the greatest 
care biological material may be made to yield data 
of very high accuracy. 



FiO. 1. Logarlthme of frond Dumber of Ltmna miiwr plott0d 
against time In daye. The flguroe are taken from an experiment 
at 24*" C. and foot-candlea. Tho straight line drawn through 
the pointe corroaponda to tho equation y — 0*152x + t*9So. 

(From Aahby and Oxley.) 

One of the most surprising products of the work 
on duckweed is tho discovery of the very low light 
intensity to which it is attuned. When one con¬ 
siders that the duckweed floating on the surface 
of the water is often exj)os©d to direct sunlight 
with a brightness of many thousand foot-candles, 
it is unexpected to find that above 750 fooUcandUi 
increase of intenaiiy has no value. At 1,400 foot- 
candles, far below direct sunlight, there is even 
an injurious effect. 

A marked difficulty of research in plant physio- 
logy which is not met with in physical and 
chemical work is the change in the plant as we 
subject it to different conditions ; the system we 
are studying is altered by the experimental con¬ 
ditions to which we expose it. With high light 
intensities we get thick fronds and with low light 
intensities thin ones, just as with sun and shade 
leaves in our gardens. 

Another interesting phenomenon has come to 
light. As is well known, the green plant is de¬ 
pendent on light for the manufacture of its food 
materials, which are produced from water and the 
carbon dioxide of the air by the process of photo¬ 
synthesis, Since multiplication of the plant 
requires a supply of new raw material, it might 



NATURE 


933 


June 6, 1936 

be expected that the rate of multiplication would 
be dependent on the rate of photoeynthesifi. One 
finds, however, that there is no oloso relationship 
between the two. For example, they respond very 
differently to the efieot of light intensity ; rate 
of photosynthesis is still rising at a brightness of 
1,600 foot-candles while the multiplication rate 
ceases to increase above 760 foot-candles. Light 
therefore affects the multiplication rate not only 
through food supply but also directly. 

So regular is the growth of the plants under 
carefully controlled conditions that one can use 
the compound interest principle in the study of a 
delekriom factor. In some experiments, also by 
H, L. White, in which the plants were starred of 
potassium, an clement essential for their growth, 
it was found that the growth-rate fell off at a 
constant rate as starvation set in. Thus with full 
nutrition the rate of compound interest was 33 i)er 
cent per day, while under potassium starvation 
this rate fell off at a rate of 16 per cent compound 
decrement per day. 

Photo-periodism 

If we turn our attention to plants which repro¬ 
duce themselves not by budduig, as in duckweeid— 
a process of vegetative reproduction—but by 
sexual reproduction, that is, by the function of 
flowers and fruits, we And again that light and 
temperature have profound effects. 

Light is, of course, necessary for the unfolding 
of the flower buds, and often for their growth, 
but of recent years a much loss obvious relation¬ 
ship has been established between light and the 
flowering of plants. It is, of course, well known 
that we have spring-flowering plants like Viola, 
Anemone and Hepatica, autumn-flowering forms 
like Ohrysanihemum, NicoHana and DcMia, and 
numerous plants which flower in the summer. It 
used to be assumed that the time of flowering was 
determined by the temperature or by the relation¬ 
ship between temperature and intensity of light. 
The actual controlling factor was determined only 
in 1918 in the Unib^ States. A certain giant 
variety of tobacco, grown in Maryland, known as 
Maryland Mammoth, generally failed to flower or 
was out down by frost before it hod seeded. It 
could not therefore be multi|died by seed. In 
1918 a potted plant of this variety happened to 
be brought into the greenhouse in the autumn. 
Protected thus from the frost, it flowered in 
November and later set seed. Experiments were 
then made with seedlings, and it was found that 
if seeds were sown in the autumn in the greenhouse 
they flowered very early, but if sown in the spring 
the plant grew vegetatively throxighout the 
summer, cmly flowering in the autumn. Close 
investigation showed that the effect was due neither 


to temperature nor to light intensity, but the 
flowering was a response to the brevity of the 
autumn day. The plant is a short~day plant, that 
is, it will only flower if exposed to days of no^ 
more than 12 hours. Such plants when grown in 
temperate conditions flower only in the autumn 
or spring. To this class belong NicoUema, Comnos^ 
Poinaettia, some species of Iponum, BougainviUea, 
and the sub-troploa] cereals such as maize, sorghum 
and other millets. With some varieties of soybean 
such as Biloxi the time to flower can be shortened 
from the 120 days required under normal con¬ 
ditions of summer illumination to 28 da 3 rB when 
the period of daylight illumination is artificially 
shortened to 12 hours. 

Sharply contrasted with these are the long-day 
plants which require for flowering a period of 14-16 
hours, and thus bloom normally in the long summer 
days. To this group belong the spring varieties 
of the temperate cereals, runner beans, red clover, 
garden pea, lettuce, potato, the evening primrose, 
Cassia, Sedum, Budbeckia, etc. Gamer and Allard, 
who wore the first to discover this response of 
flowering to length of day, have termed it photo- 
periodism. 

Valid generalisations in biology are notoriously 
diflBcult of attainment, so that one is not surprised 
to find that there ore many other plants which are 
so moderate in their demands that they may be 
described as indeterminate ; they flower in both 
long and short days. To this class belong many 
widely distributed weeds, such as dandelion, 
chiokweod and groundsel. In the tropics only 
short days ore available, whereas in high latitudes 
short days are only available at times at which 
the temperature is liable to be too low for flowering. 
A plant to bo useful both in the tropics and under 
outdoor conditions in high latitudes must bo in¬ 
determinate in its light needs, that is, show no 
photo-periodic response. Plants like Poinsdtia and 
BongainviUea, which come from Central America, 
if they ore to flower can tolerate no more than 12 
hours of light. In our latitudes therefore they 
have no horticultural value except under warm 
greenhouse conditions, since they flower in the 
autumn and winter. 

Viewed from the angle of the horticulturist, 
photo-periodism is of great interest, for it places 
in his hands a now power of control. By the use 
of artificial light for lengthening the period of 
illumination in spring and autumn, *long-da 3 rs* can 
be provided for flowering out of season. Similarly, 
by reduoing the day to one of ten hours by the 
protection of the plants from light during a p^ion 
of the day, autumn blooming can be induced in 
summer. In the case of Maryland Mammoth 
tobacco, onoe the secret of its sterility hod been 
penetrated the economic problem was easily 
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solved. Seed production is achieved in Florida do the short-day ones. But this cannot be the 
where there are short days without the rigours of explanation, for with long-day plants an exposure 
an autumn climate. to a 10-hour day can be continued for a period 

To the plant physiologist, on the other hand, which will give a total light supply much higher 
photo-periodism presents a most baffling problem, than is given by an exposure to a 14-hour day ; 
When considering a reaction in the plant induced yet flowering will result in the second case and 
by light, he attempts at first to interpret it in not in the first. Duration of iUwnituUion rather 
terms of chemistry and therefore expects the than quantity of light is the important thing, and 
‘product law* to hold. The effect-should depend on this is exceedingly difficult to interpret in terms 
the quantity of light energy received, and so should of physiology. In the case of short-day plants 
depend both on the time of exposure and the in- there is some reason for believing that it is the 
tensity of light. With the photo-periodic reaction corollary of the period of illumination, namely, 
we find no such relationship, it might be thought the period of darkness, to which attention should 
at first sight that the long-day plants require a be directed. 

gi'cater light-supply for their flower formation than (To be continued,) 


Andre Marie Ampere, 1775—1836 

By Dr. D. McKic, University College, London 

A NDRfi MARIE AMPIllRE was born in death of his father, executtid in 1793 as a victim 
Lyons on January 20, 1775, and died at of the Revolution. The shock of this event left 
Marseilles on June 7, 1836. His early cliildhood Ampire bereft of all his faculties for a whole year, 
was spent in the country near his birthplace and in which he is said to have done nothing but plaj" 
his first studies were directed by his parents. A childishly with heaps of sand and gaze vacantly at 
childish pastime of carrying out complicated the sky, until by a fortunate chance he picked up 
arithmetical calculations with little pebbles was Rousseau’s “Lettres sur la botanique’*, the reading 
prophetic of his future devotion to mathematical of which revived his interest and carried him back 
studies, a devotion that was evidenced again to his scientific studies. Ho now began to teach 
when his father, a retired merchant, began to mathematics ; and shortly afterwords, in 1801, he 

teach him Latin ; for the young Ampbre quickly was appointed to the fioole centrale at Bourg. In 

showed his great preference for mathematics, 1803 ho became professor of mathematios at the 
whereupon his father wisely allowed natural Lyc6e in Lyons. But in 1805 his increasing reputa- 
inclination to take its own course, providing the tion carried him to an appointment at the Ecole 
necessary introductory works from his own small polytochnique in Paris, where he was appointed 
library. But when those had boon mastered, more professor in 1809. He was elected to the Academy 
advanced reading was necessary; and it is re- in 1814, and in 1824 he became professor of physics 

corded that, at twelve years of age, Ampfero, at the Collfege de France. 

accompanied by his father, went to ask in his In August 1799 Ampire contracted a happy but 
piping boyish voice for the loan of the works of short-lived marriage with Mile. Julie Garron, the 
Euler and Bernoulli from the OoUogo Library at daughter of a devout neighbouring family. The 
Lyons. He appears to have mastered these family wore not over-blessed with this world’s 
classics also ; and he read widely in the literary, goods, but in their company Ampere appears to 
liistorical, scientific and philosophical authors of have found his spiritual ease, possibly through 
his country. In fact, like a recent Lord Chancellor their reflection of his own natxir^ pioty, his religion 
of England, he turned to the current eucyciopsedia, throughout his life being something totally apart 
in Ilia case that of Diderot and d’Alembert, to from his sciontifio interests and speculations. The 
equip himself with the accumulated knowledge of only child of the marriage, a son, Jean Jacques, 
the ages ; and a half-century later he was able to was bom in 1800 and became a professor at the 
recite from memory whole passagcjs from the CoUhge de France and a member of the Academy, 
famous “Encyc]op6die” that expressed the genius Mme. Ampire died after prolonged illness in 1803, 
of eighteenth century France. some short time after Ampfer© had returned home 

Amp^’e extraordinarily rapid intellectual de- from a separation enforced by his teaching dutieis 
velopment was, however, interrupted by the tragic elsewhere ; and it is fortunate, having regaril to the 
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severe oonsequenoes of the first, that Amphre was 
able to withstand this second tragedy of his early 
years as no more than a great and lasting grief. 

Ampbre's first scientific contribution, which 
dealt with the mathematical theory of games of 
chance, was published at Lyons in 1802. It 
at tracted the attention of Delambro, and thereby 
led to Amp&re^s appointment at the Lyoee. From 
then onwards Ampfere published numerous memoirs 
on mathematics, physios and chemistry. But hia 
classical work lay in the field of electro-magnetism, 
and it is for those researches that he is remembered 
as the father of electro-dynamics. His work here 
followed almost immediately on the announce¬ 
ment in July 1820 of the discovery Oersted 
('‘Experimenta circa Eifectum Conflictus Electrioi 
ill Acum Magueticam’\ Copenhagen, 1820) that an 
electric current affected a magnetic needle, in 
brief, the discovery of electro-magnetism and the 
demonstration of the long-auspeoted connexion 
between clotstricity and magnetism. Many physi¬ 
cists turned their atttmtion to this remarkable 
diswjvcry, but it was Ampbre who proved most 
successful; and in September of the same year he 
read liefore the Paris Academy of Sciences the first 
of a series of pajK^rs, setting out his own dis¬ 
coveries in electro-dynamics, including more notably 
the laws governing the deflection of the magnetic 
needle with regard to the (mrrent and the mutual 
attractions and repulsions of electric currents. 

In 1822 Ampbre presented to the Academy his 
mathematical analysis of these phenomena, con¬ 
firming his studies in 1827 in his '‘Mbmoire sur la 
thborie mathbmatique des , phbnombnea 61ectro- 
dynamiques uniquement d(^duite de Texphrience", 


showing that an electric current is equivalent in its 
external effects to a magnetic shell, and propound¬ 
ing the theory that magnetism is the result of 
molecular electric currents. Of this work Arago, 
wrote : "The vast field of physical science perhaps 
never presented so brilliant a discovery, conceived, 
verified and completed with such rapidity^*. And 
much later Clerk Maxwell said : ‘The whole, 
theory and exjKsriment, seems as if it had leaped, 
full grown and full armed, from the brain of the 
‘Newton of electricity*. It is perfect in form, and 
unassailable in accuracy, and it is summed up in 
a formula from which aU the phenomena may be 
deduced, and which must always remain the 
cardinal formula of electro-dynamics.” 

Among other interesting details of Ampbre’s 
scientific work, it might be noted that lie devised 
astatic needles, formulated the well-known 
‘Ampbre’s Rule* for determining the deflection of 
a magnet by an electric (Murent, suggested the 
electric telegraph as an application of Oersted’s 
discovery, published an “Es.sai” (1834) on the 
philo.sophy and classification of the sciences, and 
oxpre.ssod, unaware of their earlier publication, 
ideas similar to those expounded in Avogadro’s 
hypothesis. Moreover, ho was opposed to the 
caloric theory, regarding heat, as well as light, as 
the result of vibratory motion. 

For his epitaph, Arapbre chose the words tandem 
felix (happy at last). In France, the centenary of 
his death has betm marked by the issue of a com¬ 
memorative stamp and by an exhibition in his 
native city of Lyons. In the world of science he is 
remembered daily, the "ampere*, the practical unit 
of electric (mrreut, perpetuating his memory. 


Obituary 


Prof. A. C. Dixon, F.R.S. 

ROF, ALFRED CARDEW DIXON, who died 
suddenly on May 4 . at the ago of seventy years, 
at his home in Northwood, Middlesex, was a mathe¬ 
matician of great ability and power, with a high 
reputation, founded, in the first place, on his brilliant 
Cambridge record, and steadily built up by a life¬ 
time of resoaroh on a most unusual variety of mathe¬ 
matical topics. 

As a student at Cambridge, Dixon's name, from 
all aocountfl, was one to conjure with ; and he was 
perhaps best known to the public as the Senior 
Wrangler of ISSO, who had the reputation of being 
unbeaten in any exommation for which he had 
ever entered. He was a fellow of Trinity College, 
Cambridge, a fellow of the Royal Society ; and on 
hia' retirement, after thirty years* service, from the 


chair of mathematics at the Queen's Univei-aity, 
Belfast, ho «ottle<l down in Northwood ; he was 
elftctcd president of the London Mathematical Society 
for the period 1931-33. 

In private life, Dixon was os quietly simple and 
sincere os he was distinguished in public life ; and 
this kindly simplicity and sincerity endeared liim 
exceedingly to all who came much in personal contact 
with him. Ho was by persuasion a Methodist, and 
took a deep and lifelong interest in all tlie affairs of 
his church ; and he was passionately fond of music 
and for many years an enthusiastic performer in the 
Philharmonic Orchestra, Belfekst. 

In his original work, Dixon contributed to many 
fields, and to every one something of strength and 
value. His earliest interests were partly geometrical; 
and his researches on plane cubics, the double six 
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configuration, and the cubic surface have left a 
permanent mark on the subject. In algebra he con¬ 
tributed to the theory of canonical forma of ternary 
and quaternary quantics. In analysis ho was an 
authority on elliptic functions, his book on this 
subject being an original arid elegant introduction to 
the general tht^ory ; and he contributed also on 
various other topics, touching even on the calculus of 
variations. But the problem which gave direction 
and stimulus to his b€«t work in later yeais was that 
of the rectangular plate, which led him far into 
pioneering work on integral equations. This problem, 
as to the deflection produced at any point of a thin 
reot€uigidar plato, clantpod romid the edges, by a 
load concentrated at one point of the plate, was 
brought to his notice by the professor of eugim>ering 
at Belfast; and in it Dixon found an elusive and 
tantalising quest, after his own heart, and one which 
led him further afield into researches, of no immediate 
interest, it is true, to the engineer, but of groat 
interest indeed to the pure mathematician. It was 
this problem, the partial i)rogress made, and the 
metliods which might lead to a complete solution, 
which formed the subject of his presidential address 
to the London Matheinatwjal Society in 1933. 

In the field of mathematical problems tuid rec^rea- 
tions, also, Dixon contributed to the famous fifteen 
school-girls problem and to the problem of colouring 
a map ; and at the end of lost century ho was setting, 
in entrance scholarship papers in Galway, ‘siiadow* 
division sums of the -type that attained sucli wide¬ 
spread peculiarity later as mathematical conundrums. 

As a teatihor, Dixon was particularly invaluable to 
his advanced students on account of the breadth of 
his knowledge, and because he had the unusual gift 
of having it all ready to hand all the time—he never 
seemed to get ‘rusty' on any branch he hod ever 
studied. On the other hand, he never gave one the 
impression of great erudition ; he seemed indeed, on 
the contrary, to prefer to trust to liis own amazing 
resourcefulness in attacking any problem rather than 
spend a long period in gaining a comprehensive 
knowledge of all the contributions of others to its 
solution. His lectures were models of conciseness and 
economy of effort; and the quiet and imperturbable 
way in which he delivered them caused him to be 
known among his students at one period as ‘the 
leisurely professor’. Even the weakest of his students, 
however, though he might find Dixon’s lectures very 
hard going, always instinctively recognised and 
respected his greatness os a scholar and a man. 

Science has lost in Dixon an eminent mathe¬ 
matician, who has justly been described as one of 
the lost, if not the very last, of the great ‘all-rounders’; 
and his many pupils and former colleagues will 
greatly mourn the loss of a stimulating teacher and 
a loyal friend. J. G. S. 


Mr, J. Whitehead, K.C. 

Thb death of Mr. James Whitehead^ K.C., on 
April 3, has removed an outstanding figure 
among those whose work lay in the exposition of 
scientific matters. H© had for many years occupied 
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a predominating position in teohnioal oases which 
came before the Law Courts, and was engaged 
in numerous actions where complicated soientiflo 
phenomena have had to be explained to tribunals 
little conversant with such matters. For this work 
he had peculiar and striking gifts. He waa able to 
make difficult and unfamiliar scientific ideas not only 
intelligible but also even fascinating, and it was this 
faculty which contributed largely to his success at 
the Bar. 

Mr. Wliitehead was, however, in addition, by 
reason of his critical and logical mind, a skilled— 
though always a quiet and courteous—(iross-exeuniner 
of scientific witnesses. As a man he was distinguished 
by his courage and kindliness and by his wide 
sympathies and interests. In spite of the exacting 
character of a heavy practice he woe always willing 
to place his knowledge and experience at the aerviee 
of the public, particularly in relation to education 
in science and in the law, notwithstanding the fact 
tlmt for many years ho hod to carry on his wt>rk 
imder the burden of indifferent health. 

James Whitehead was the eldest son of J. R. 
Whitehead, of Podiham, Burnley. He entered the 
Royal College of Science with a scholarship in October 
1896, and in June 1899 became an ebBsoclate of the 
Royal College of Science in chemistry. After a period 
of a year as student demonstrator in the Chemistry 
Department of the College, he became science master 
at Berkhamsted School, which position he hold 
until the year 1911. He was colled to the Bar in 1910 
and began active practice in 1911. He took silk 
in 1923 and was elected a bencher of Gray’s Inn 
in 1924. 

Outside his chosen profession, Mr. Whitehead’s 
activities wore numerous. He was one of the first 
nine fellows of the Imperial College of Soionoo elected 
in 1932, was a member of the governing body of the 
College for some years, and wets a representative of 
the legal profession on the senate of the University 
of London, He served as a member of the Board of 
Trade Committee on the amendment of the Patents 
and DesigEiB Act imder the chairmanship of Sir Charles 
Sargent, and took a prominent port in the proceedings 
of the International Association for the Protection 
of Industrial Property, and was chairman of the 
British group when the International Conference of 
that body was held in l^ndon. In December of 
last year he became chairman of a committee of 
investigation into the milk trade under the 
Agricultural Marketing Act in succession to the 
late Mr. Edward Shortt, K.C, This inquiry con¬ 
tinued until February of this year, and be had barely 
completed the report on the inquiry wlxen he Was 
stricken with the illness which in a few days caused 
his death. 

Mr. Whitehead leaves behind him to his many 
firiends both in the legal profession and in 
scientific world the memory of a man of rare char¬ 
acter and intolleotual ability, and of a kindly, 
generous nature, whose wide sympathies and eager 
enthusiasm for, and knowledge of, many diverse 
subjects rendered him a most intereating and 
delightful companion. 
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Sir Frederick Macmillan, C.V.O. 

Tbj 9 d«aih of Sir Frederick Macmillan on June 1, 
at eighty-four years of ago, ends a remarkable 
triumvirate in the history of the firm of Meears. 
Macmillan and Co,, Ltd., the publishers of Natubb 
ever since it was founded by them and Sir Norman 
Lookyer in November 1869. At that time the firm 
consisted of Mr. Alescander Macmillan, who died in 
1896, and Mr. George Lillie Oaik, who died ten years 
later. During their lifetime three other partners 
were admitted—Frederick Orridge Macmillan (1874), 
George Augustin Macmillan (1879) and Maurice 
Crawfoixl Macmillan (1883). 

By a most tragic set of circumstances, these three 
directors liavc aU passed into silence within a i>eriod 
of three months. Mr, George Mcu^millan died on 
March 3, Mr. Maurice Macmillan on March 30, and 
on the day of his brothtjr’s funeral Sir Frederick 
slipped on the floor of his dressing'rcM)m and this 
accident led to his death on Monday last. 

Sir Frederick Macmillan began his training as a 
publislier at Cambridge, and then went to Now York 
M^here a branch house was opened in 1869. He was 
away for five yoai’s before roturniiig to settle finally 
in the London office. In 1890 the New York branch 
was constituted on an indopendant boaie as The 
McM^millan Co., and in 1896 the London firm became 
Messrs. Macmillan and Co., Ltd. Sir Frederick 
Macmillan succeeded Mr. G. L. Oraik as chairman of 
directors in 1905, and ocjcupied that position until 
Ills death. 

It is recorded in Mr. C. L. Graves’s “Life and 
Letters of Alexander Mafimillan” that “Sir Norman 
Lockyer had an absolutely free hand in reviewing 
books published by the firm, and never hesitated 
to criticise them adversely if he thought they deserved 
such treatment**. To scientific readers it may seem 
unneoesaary to refer to such editorial freedom ; for 
reviewers pay little attention to the names of pub¬ 
lishers, and would resent any suggestion as to the 
character of notices required of books submitted to 
them. It is, however, only just to testify that 
throughout the experience of the pr€»8ent Editor of 
Natukk, extending over forty-three years, neither 
Sir Frederick MoomiUan, nor any other of the 
directors, has ever intervened in the editorial con¬ 
duct of the journal. Only men with high ideals 
and broad outlook could take such an attitude to¬ 
wards a publication issued by thorn; and we gladly 
pay tribute to it, 

Natube would never have survived its early years 
if the publishers had regarded it merely as a business 
enterprise; for it was carried on for thirty-two years 
at a financial loss; and not until 1902 did the returns 
show a small profit. Sir Frederick Macmillan, who 
was the head of the firm for so many years, main¬ 
tained this enlightened policy with unwavering 
support; and grateful acknowledgment may there¬ 
fore be made appropriately in these columns of the 
itrq>ortant part he played in rendering the journal 
independent of considerations—^financial and other¬ 
wise—^whioh have often prevented other scientific 
periodicals from reaching maturity. 


Sir Frederick Macmillan followed with close atten¬ 
tion the main developments of science recorded in 
these columns, and his personal friends included 
many workers in scientific fields of the past and 
present generations. He took an active port in a 
number of public and philanthn^pic organisations, 
among them being the Royal Literary Fund and the 
National Hospital for Diseases of the Nervous 
System, of which he was chairman of the Council of 
Management. He received the honour of knighthood 
from King Edward VH in 1909, when the jubilee 
building of this hospital was opened, and was created 
a C.V.O. in 1928. He will be sadly missed by a large 
circle of friends, and the memory of his fine figure 
and stimulating influence will long be cherished with 
affection by all who came into contact with him. 


Mr. H. G. G, Payne 

Mk. Humfbby Paynk, director of the British 
School of Archflsology at Athena, died on May 8 at 
the age of thirty-four years. Humfroy Gilbert Garth 
Payne was bom in 1902, the son of Mr. E. J. Payne, 
fellow of University College, Oxford. He was 
educated at Westminster School and Christ Church, 
Oxford, holding an open scholarship of the latter 
foundation. Ho took first-class honours in both 
Classical Moderations and the Final Scliool of Literae 
Humaniores. After graduation, a research student¬ 
ship of the University and a scholarship from his 
college enabled him to devote himself to Mediter¬ 
ranean archajoiogy. For two years he was on assistant 
on the staff of the Ashmolean Museum, and then in 
1929 became director of the Brittsli School of 
Archaeology at Athens. This post he filled with the 
greatest competence. Although in the term of his 
directorship no such major excavation as had 
attracted widedprecul attention under some of his 
predecessors occupied the activities of the members, 
the work of the school gained a decision and directness 
of purpose which made for a high level of efficiency 
and scientific precision in archseologioal training and 
research. 

Payne*s personal achievement was greatest in the 
field of archaic art. His “Neorooorinthia** (1929) and 
his subsequent excavation of the important site of 
Perachora, opposite Corinth, placed him in the front 
rank of oroh^logiste as a pioneer and authoritative 
interpreter of Corinthian art and culture in the 
archaic period. His premature death has broken a 
career which held out every promise of great 
achievement. 


Wb regret to announce the following deaths ; 

Prof, Francis Cavers, formerly professor of biology 
in University College, Southampton, author of well- 
known teact-books on elementary botany, on May 26, 
Sir Archibald Denny, Bart., a welljcnown ship¬ 
builder^ and engineer, formerly president of the 
Institute of Marine Engineers and in 1918-27 chair¬ 
man of the British Engineering Standards Association 
on May 29, aged seventy-six years. 
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News and Views 


The Right Hon* W. G. A. Ormsby-Gore 

AKCiiji':oi.ociiSTs, while congratulating Mr. Omisby- 
Goro on his promotion in the rankn of His Majesty’s 
Ministry, will fool that, in hie appointment to succeeil 
Mr. J. H. Tliomas ae Secretary of State for the 
Colonies, the Empin^ gains what nrchfleology can ill 
aifoixl to lose. Nti more suitable ajjpointment to the 
Colonial Office could have been made ; but os First 
(commissioner of Works Mr. Ormsby-(Joro has botm 
responsible for the protection of ancient monuments, 
and to that duty of his department has brought a 
knowledge of archeology and an enthusiasm for the 
suivTving relics of the jiost in Britain that has been 
an inspiration to the members of his staff and an 
encouragement to all who are interested in the 
scientific investigation and the preservation of sites 
and structures of artducological or historic interest in 
Great Britain. Gf the work- much of it of first-rate 
scientific importance—whi<;h has been carried out 
under the supervision and with the co-operation of 
the Office of Works during his tenure of office, it is 
unnecessary to sjioak here in detail ; but by his 
personal activities, more especially in his efforts to 
Kccure the jiroservation of the urii(juo chai'acter of 
Avebury and its surroundings, and in the initiation 
of the excellent series of guides to ancient monu¬ 
ments, of which he has already publishe<l two 
volumes, while a third is in an advanced stage of 
preymration, he has widely extended public interest 
in this class of evidence of the nation’s cultural 
development. He loaves behind him a well-estab¬ 
lished tradition of official sympathy with, and co- 
ojieration in, the aims of archaeological studies in 
Great Britain, which will not readily be allowed to 
die out. 

Mr. C^rmsby-Gore takes up his duties as Secretary 
of State for the Colonies at a moment when many 
problems, actual and potential, have to be faced. 
Not only has he the advantage of his ojcperienco in a 
previous administration, but also he brings to his task 
a personal knowletlge of British C'tjlonies and tJieir 
problems such as has been possessed by no previous 
holder of tho office. As Undor-Socretary he travelled 
widely in all tho more important of the Colonial 
possessions of the Empire and gained a first-hand 
knowledge of local conditions, more especially in 
Africa, which cannot fail to carry the weight of 
authority in the discussions of matters of momentous 
interest which are imminent. Mr. Orrasby-Gore’s 
readiness in the past to appreciate the centribution 
of scientific studies in the solution of the practical 
problems of administrator, settler and native alike, 
affords an assurance that no rcsourtie will be over¬ 
looked in helping the Colonies in their efforts to 
recover from the effects of the economic crisis and the 
unrest to which it has given rise. 


Ancient Monuments in Southern England 

The second of Mr. Ormsby-Gore’s guides to tho 
ancient moniiraonts, covering the area south of tho 
Thames, includes tho most impressive, as well os 
some of tho most important, relics of the prehistoric 
period (“Illustrated Regional Guides to Ancient 
Monuments under the Ownership or Guardianship of 
His Majesty’s Office of Works : Vol. 2, Bouthom 
England.” I.iondon : H.M. Stationery Office, 1936. 
Fp. 86. Is. net). Avebury, St/onehenge and Maiden 
Castle alone would serv^e to make this a volume of 
outstanding interest in the series ; and in the sub¬ 
sequent j>eriod8 its material is little lees of note in 
its numerous aspects: to the important Roman 
fortresses of Richboroiigh and Porchester must b<' 
added from tho medieval period tho costles of Dover 
and Carisbrook and tho special attractions of the 
beatitifbl castle of Restormcl in Cornwall and 
romantic Tintagel, while as an example of artistic 
achievement in a later age, the Queen’s House at 
Greenwich by Inigo Jones is unrivalled in its way. 
Mr, Ormsby-Gore, following in general line tho plan 
of his earlier volume, hos provided for the prehistoric 
period a sketch of the cultures of the neolithic, bronze 
and iron ages, as well as of the period of Roman 
occupation, in which tho monuments are called upon 
to illustrate and support tho relation. Here the 
results of much recent research and discovery are 
digested and presented with a luoidifcy which cannot 
fail to hold and interest the least instructed visitor. 
Tlie medieval period is treated under the two headings 
of Anglo-Saxon and Norman, and in this and the 
Iat<5r sections histoiy aj>p<^rs only to servo as a 
ba(?kgro\md. Mr. Ormsby-Gore lias a gift of scholar¬ 
ship without ixsdantry. His second volume deserves 
the success which his first has already eanied. 

Archeological Discoveries in India and the Far East 

Discoveries of great interest to arcllseologists and 
students of the religious cults of India have been 
made in recent excavations carried out by the 
Aroha3ological Department of the Government of 
Imlia at Raigir in the District of Patna, the ancient 
Rajagrilia, in on area adjoining the Maniyar Math, 
a site investigated some thirty years ago by Sir John 
Marshall and the late Dr, Bloch, Their investigations 
brought to light a circular brick structure, which was 
dated by its stucco figvires in bas-relief at ai>Out 
A.D. 600, The nature of this structure has been the 
subject of much speculation. According to a state¬ 
ment of Mr. J. F. Blakiston, director-general of 
archiBobgy in India, reported in The Tvmea of June 1, 
two earlier strata of buildings xinderlying the founda¬ 
tions of the circular structure have now been dis¬ 
covered, which carry the dating of the site badk at 
least two or three centuries earlier. A large quantity 
of pottery and terra-cotta objects, which seems to 
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have been buried pur})o«ely, has been found in a 
brick eaclofiure to the eaet of the Math. Among this 
pottery one type has a series of spouts, in number 
from four to thirty-fo\ir and of various designs. 
Most of the vessels bear representations of snake- 
hoods. This fact is taken as a confirmation of the 
theory that the site was sacrod to the worship of the 
Nagaa or snake-goddesses. Pottery with multiple 
spouts is not known from other sites in India. The 
popular name of Maniyar Math, it is thought, may 
preserve a tradition of Mant Naga. the preserver and 
rain-giver of Kajagriha. If this indeed be so, it is 
auggestwi that these veswils with their multiple 
channels were the votive offerings of supjjliantH for 
rain, which were deposited in the comp<vund of the 
shrine. Serpent worship at Raigir can bo traced back 
to the third oejitury b.i?. and still persists as a 
popular cuH'. In the course of excavations carried 
out on behalf of the Raffles Museum, Singapore, on 
the Phinsoon KstaU) at Hungei Sipvit, Mahvcca, Prof. 
V^an Stein Callenfels, tlie distinguished authority on 
the orclueology of the Malayan archij»elago, it is 
reportfxl by Re\iter, has discovered a number of 
human skeletons txdioved to date from alx)ut 
2,50<i B.c’. 

The Approach to the Absolute Zero 

Thk Science Museum, South Kensington, has 
recently performed a most useful public serv ice in 
arranging, in connexion with the Very lw.ow Tem¬ 
peratures Exliibition, for a scries of demonstrations 
and lectures by eminent authorities on iwont 
scientific and technical developments. Tht^ series 
was concluded on Wednesday, May 27, by Prof. F. 
Simon, late of Berlin and Breslau and now of the 
Clarendon Laboratory, Oxfonl. Of the problems 
which con be invosiigatotl by cxj>eriment in the new 
temperature region below Absolute, one of the 
most interesting is the spocific heat of paramagnetic 
salts. In ex}>eriment8 carried o\ii in conjunction with 
Kiirti, Rollin and l.ain^ with the huge electro¬ 
magnet of the Paris Academy of Sciences, it has 
been proved that the paramagnetic salts used btMrorae 
ferromagnetic at very low temj,wrat\m«, sliowing 
CXiric points of about 0*01^ Absolut© (see p, 961). 
The small heliiun liquefior used in the oxporiraents 
wax transported from Oxford. At the Science 
Museum, Prof. Simon succeeded in demonstrating a 
temperaturo of 0-12^ Absolute, a noteworthy achieve¬ 
ment, of which Prof. Simon and his co-workers, Mr. 
O. L. Pickard and Mr. A. H. Cooke, who wore 
responsible for erecting the apparatus in the Science 
Museum and for tlie foot tliat the demonstration wont 
off without a hitch, may well be proud. The magnet 
used in the experiment was lent by the Imperial 
CoDege of Science and Technology ; the hydrogen 
and helium pumps by Messrs. W. Edwards and Co, ; 
the Cambridge Instrument Co., Ltd., provided a 
galvanometer. The limiting temperature region for 
this method lies between O-Ol® and 0*001® Absolute. 
FuHher reduction of temperature will depend on the 
vm of nuclear paramagnetism, starting at about 
0-01® Absohite. Evoti to this method there will be 


a temperature limit, and the distance from the 
absolute zero, although very small when measured 
in degrees, is in reality an infinity. Although this 
\miq>ie series of lectures bos now come to an end, 
the Exhibition of Very Low Temperatures wiH 
continue \mtil the end of June. The Exhibition has 
so far attracted more than 140,000 visitors, onri 
interest in it has not in any way diminished during 
the three months in which it has been on view. 

Maiden Voyage of the Queen Afary 

Britain’s newest and finest liner, the Qwre/? Martf, 
loft Southampton Docks on Wothiesday, May 27, 
and entered Now York Harbour about four and a 
half days later after siicM'essfuIIy completing her 
maiden trans-Atlantic trip. Whatever may have 
been the results of this crossing from the point of 
view of marine navigation, a new standard was set 
up in railio communii^ation by the most sucoessful 
completion of a serioH of <laiiy broadtjasting pro¬ 
grammes throughout the voyage. Never l> 0 fore has 
the whole world Ymm able to follow so closely the 
daily ha])jMmings orj board an ocean liner. The 
progress made in tins application of the art of ratiio 
comiminication is illustrated by a note from a special 
corroapondent of The 7'intejt, who localJed that ho 
was one of the only two joiimali.sts on board the 
Mauretania on her maiden voyage to New York 
nearly thirty years ago : his instnictiorLs were to 
send not more than twelve words a day by wireless, 
and to post an articU' from New York. In contrast 
with this, the Queen Marjj carried about 150 
joiimaUstH. and some twenty broadcast commentators 
of various nationalities. During the voyage, more 
than sixhM^in hours actual broadcasting took place 
from the ship, while maiiy himdnvis of wireless 
messages of all kinds were sent to all parts of the 
world. To enable this work to be carried out, the 
normal wirele.s8 installation in the Queen Mary 
(which was referred to in Nature of January 18 
last) was supplemented by spe(?ial equipment fitted 
by the British Broadcasting Cory)oration. More than 
twenty microphones were fltte<l in various parts of 
the ship so that the general life on board could be de¬ 
scribed direct from the stjono of activity in the course 
of the daily broadcasting i)rograinnie. Each evening, 
listeners to British stations were provided with on 
interesting commentary direct from the Queen Mary, 
while on one afternoon a special programme was 
arranged for schoolchildren. 

These broadcasts were received in Great Britain 
via the ship-to-shore radio-telephone service of the 
Post Office ; they were naturally relayed thr(.)ugh 
the Empire system, and the high standard of per¬ 
formance attained is greatly to the credit of all those 
conconied with the arrangements. Similar pro¬ 
grammes were arranged by the appropriate authorities 
for listeners in America, Denmark, iTrancc and 
Holl6uid. The climax of this rcbdio sound-picture wok 
provided by the joint programme armn^^ by the 
B.B.C. and the National Broadcasting Company of 
America, as the Queen Mary proceeded up the 
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HudBon River io her pier iu New York Harl>o\ir oa 
the completion of her voyage on Monday» June 1. 
The thrilling scenes which accompanied the superb 
reception given by the hundreds of thousands of 
spectators were doscril>ed by commentators at 
various vantage points, such as the quay front, 
a tug accompanying the giant liner, an aeroplane 
flying overhead and a special announcer located 
seventy stories up on tlie Radio City building. 8inco 
much of this programme had to bo relayed over two 
t>r more radio links with the intermediate landJine 
(jonnexioiia, the high average standard of the broad¬ 
casts illustrates the troinendouH jiossi bill ties which 
rosiilt from the modem technique and organisation 
of this branch of communicnations engineering. 

Anniversary of Marconi's First Patent 

Forty years ago on June 2, Marconi filed the 
application for his first patent for a wireless invention. 
That patent*—No. 12039 of 1896—descril>ed tho use 
of Marconi’s sensitive tube receiver, or coherer, 
coimeoted to ati earth and eleven ted aerial and tho 
tuning of tho transmitting and receiving circuits with 
each other. Since that time nearly 800 patents have 
either boon granted to Marconi and the Marconi 
companies, or are pending, for the inventions and 
devolopmonts in wireless telegraphy and telephony 
and broadcasting. The fh*8t British ship was equipped 
w'ith Marconi appaiatus in 1901. To-day, moi»e than 
3.(^00 British ships carry Marconi wireless Installa- 
tions, and thousands of pcojile owe their lives to its 
use. Wireless messages were exclianged between 
England and Coiuida in 1902, and a public service 
was opened in 1907. For direct transmission by the 
long-wave system the estimated power to the aerial 
amoiinted to something like 1,000 kilowatts, tho 
stations wore to cost more than £1,000,000 each, tho 
wa\'e-lengths were to be of the order of 18 miles, and 
the aerials were to be carried on towers about 800 
feet high. These figures now seem fantastic. As 
tho result of a series of tests l>etween tho experi¬ 
mental station at Poldhu and Marconi’s yacht 
Elettra^ in 1923 and 1924, the short-wave beeun 
system was e\'olved which enabled the Marconi 
Ciompany to make an offer to the Post Office to 
ostablieh conimunication with the Dominions using 
a fiftieth of the i'K)wer, involving a twentieth of the 
cost, and providing a speed of working at leaat three 
times as great os that which was possible with the 
earlier long-wave system of communication. Experi¬ 
ments in telephony by wireless wore first carried out 
by the Marconi Company in 1906, and it is claimed 
that there are now^ 180 Martjoni broadcasting stations 
in use in 32 countries. It is estimated that the 
wireless industry employs 50,000 work}H=)Ople in 
Great Britain, and tliat the British radio industry 
alone has a turnover of £30,000,000 per annum. 

Zoo: A New Periodical 

Thb Zoological Society of London has begun a 
\'onture which rounds off its benefactiojtis to the 
nation. For well Over a century its collections have 
amused and instructed the general public, it has 
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Spent vast sums upon the publicatioa of soientifio 
papers for tho ieamedf and now in a popular monthly 
magazine it proposes to bring the interest of the zoo 
to those who cannot visit the enclosures, and generally 
to diffuse a knowledge of animals and their ways. 
Britain has lagged far behind the United States in 
tho production of high-class popular magazines of 
scien<;e : we know notlimg that can compare with 
Natural History, the journal of the American Museum 
of Natural History. But Zoo, in the quality of its 
text and in the interest and character of its illustra¬ 
tions, comes near to the American standard, and 
fmm the popular view it lias gone one better, in 
leaving the stricter path of knowledge and intro¬ 
ducing lighter stories of wild life. Many of the 
articles in tho first number ore by well-known 
scientific workers, and it is a pleasure to see that 
they possess the art of driving the pen so that the 
plain man can read. 

Cultivation of Cherries and Soft Fruits 

Thb healthy and expanding state of the fruit¬ 
growing industry in Great Britain is evident from tho 
Royal Horticultural Society’s report on the con¬ 
ference on cherries and soft fruits held in July lost. 
This follows a similar report of the conference on 
apples and pears held in 1934. The chairman, Sir 
Daniel Hall, expressed tho opinion in his opening 
address that no other branch of agriculture has 
profited so muoli from the findings of research, and 
tills close connexion between the industry and tho 
various research institutions is fully borne out by 
the papers read at the conference. These are con¬ 
tributed equally by officers of the research stations 
and commercial fruit growers, and display a close 
co-ordination between the two points of view. The 
subjects dealt with embrace every aspect of the soft 
fruit industry, particular attention being devoted to 
cultural problems and the control of pests and 
diseases, whilst extensive data are presented oonoem- 
ing manurial treatment and tho effeota of certain 
mineral defioienoios. A symposium on strawberry 
cultivation indicates the widespread interest in this 
fruit and tho anxiety of both growers and research 
workers to deal with the numerous pests which have 
depleted the crop in recent years. Much information 
is given regarding the characteristics of varieties of 
cherries, raapborries and loganberries, and the qualities 
of fruit required for conning and bottling are also 
discussed. Copies of the report, price 6s., may be 
had from the Royal Horticultural Society, Vincent 
Square, S.W.l. 

Greenkceping Research 

Evany question connected with turf production 
and maintenance comes under review at the St, Ives 
Research Station, Hingley, Yorks, and a perusal of 
the Report for 1935 published by the Board of Green- 
keeping Resoaroh shows how rapidly both the experi¬ 
mental and advisory work have developed since the 
Station was founded in 1929. The bulk of the money 
required to finance the work is subscribed by BritiA 
golf clubs throu£^ the national unions. Free postal 
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advioe is supplied to subscribers on any green- 
keeping matter^ and advisory visits are ocuried out 
at standard tenxis» the large number of req\iests for 
advioe showing that the work of the Research 
Station is alre^y widely appreciated. At the same 
time^ it is inevitable that non-subsohbing golf olubs 
are also reaping the beneSts of the experience gained 
at the Station, and the Board urges all unions to 
consider whether the time has not come when every 
affiliated club should be required to midco an annual 
minimum contribution to this work for the common 
good, at a fixed rate according to membership and 
size or number of their courses. A danger exists that 
if the present system of purely voluntary subscsrij)- 
tions is maintained, clubs which have supported the 
work liberally in the past may bo unwilling to con¬ 
tinue their subscriptions at the same rate, while 
other clubs obtain similar benefit for a smaller con¬ 
tribution or even contribute nothing at all. 

Oxford University Junior Scientific Club 

The triennial conversazione and exiiibition meeting 
of the Oxford University Junior Scientific Club was 
held in the University Museum» Oxford, on May 23, 
An introductory lecture was given by Sir Edward 
Poulton, formerly Hope professor of zoology and one 
of the foimders of the Club fifty-three years ago. A 
lecture, illustrated by a number of X-ray films, was 
given during the evening on “Cineradiology** by Dr. 
J. Bussel] Heynokis, A large number of exhibits of 
scientific interest were demonstrated by under¬ 
graduate members of the Club, and much research 
apparatus was on view. The exhibition was ploimed 
to provide both a summary of the progress of funda¬ 
mental wsientific research and a (?onaf»octus of the 
applications of research to modem life. The latter 
purpose was fiirthered by the generous assistance of 
many industrial undertakings, and of the Public 
Relations Dej^artment of the Post Office. 

Award of the Albert Medal to Lord Derby 

The Counoil of the Royal Society of Arts, with 
the approval of the president, H.H.H. The Duke of 
Connaught, has awarded the Albert Medal for 1936 
to the Earl of Derby, “for the advancement of 
Commerce and Arte especially in Lancashire**. The 
Albert Medal, institute in 1863 as a memorial of 
H.R.H. the Prince C'onsort, who for eighteen years 
was president of the Royal Society of Arts, is awarded 
for “distinguished merit in promoting Arts, Manu- 
fewjtures and Commerce**, The list of past recipients 
includes tibe names of many persons of the highest 
distinction, both in Great Britain and abroad ; of 
the seventy-five awards which have been made, no 
less than forty-one have beeri to ordinary fellows 
and nine to foreign members of the Royal Society. 
Last yearns Albert Medal was awarded to Sir Robert 
Hadfield. 

Liotkcaa Society of London 

At the anniversary^ meeting of the Linueati Society 
of London held on May 28, the president, Dr. W. T, 
CalttMUit deliveted his presidential address entitled 


“The Origin of Insects*'. The Lumean Gold Medal 
was presented to Prof. J. Stanley Gardiner. In 
making the presentation, the president referred to 
Prof. Gardiner's researches on the biology of corals, 
and the origin and development of coral reefs and 
islands, and also to his services to zoological explora¬ 
tion by means of the many important expeditions 
which owed their existence to his organising ability, 
and their success to lus enthusiasm and leadership. 
The following were elected officers for the year 
1936'37 : Pre4r^der^^, Dr. W. T. Caiman ; Treewurer, 
Mr. Francis Dmc©; Secre^taries^ Mr. John Kams- 
boitom (Vwtany) and Dr. Stanley Komp (zoology). 
The now members of the Coun<?il wore C'aptain Cyril 
Diver, Mr. M. A. C. Hinton, Prof. R. C. McLean, Mr. 
(ffiarlos Oldham and Dr. Fred Stoker. The president 
aimoimced that he hod appointed the following vice- 
presidents t Mr. Francis Druce, Dr. John Hutchinson, 
Dr. Margery Knight and Lieut.-Colonel R. B. Sey¬ 
mour Sowell. 

International Congress of Genetics 

The Seventh International (yi>ngress of Genetics 
will he held in Moscow in the second half of August 
1937. Preparations for the Congress have l>een begun 
by the Organisation Committee, under the presidency 
of A. I. Muralov, president of the Lenin Academy 
of Agricultural Sciences; other members of the 
Committee are N. I. Vavilov and V. L. Komarov 
(vice-presidents), S. G. Lovit (general secretary), and 
N. P. Gorbunov, G. D. Korpeohenko, B. A. Keller, 
N. K. Koltzoff, T. D. Lysenko, G. K. Meister, H. J. 
Muller, M. S. Navashin and A, S. Serebrovsky. 
All those working in the field of genetics are 
invited to present contributions. The titles and 
abstracts should rea(;h the Organisation Committee 
before February 16, 1937. Detailed information 
concerning the programme, membership, exhibits, 
accommodation and transport are being prepared. 
Excursions to various parts of the U.S.S.R. will form 
part of the programme. Suggestions and applications 
for information should be sent to the General 
Secretary, Organisation Committee, Seventh Inter¬ 
national Congress of Genetics, B. Kaluzhskaya, 76. 
Moscow, U.S.S.R. 

Working-Class Family Budgets 

It was aimounced in the House of Onmnons on 
May 28 that the following committee has been 
appointed to advise the Minister of Labour as to 
the methods to be adopted in the collection of in¬ 
formation, by means of family budgets, showing the 
approximate average weekly expenditure of working- 
class families on tlie items which should be taken into 
account in the oonstniction of index numbers, designed 
to measure the percentage changes, from month to 
month, in the cost of maintaining a present-day 
standard of living : Mr. F. W. Leggett, Ministry of 
Labour (chairman); Mr. J. X. Beckett,' Ministry of 
Health ; Mr. F. J. Bhdtemore, past president of the 
National Chamber of Trade; Prof. A. L. Bowley, 
professor of statiatios, Univereitj' of London ; life. 
H. Crow, Scottish Offic?© ; Mrs. W. Y. Darling ; Mrs. 
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C. S. Oaniey, of the Management Committee of the 
London Co-operative Society ; Mr. J. Hallsworth, 
r^resenting the Trades Union Congreaa Oonerai 
Council; Dr. J, M. Hamill, Ministry of Health ; 
Mr. C. T. Houghton, Ministry of Agriculture and 
Fisheries ; Mr. W. A. B. Iliff, Ministry of J./abour, 
Northern Ireland ; Mr. D. Caradog Jones, lecturer 
in social statistics. University of Liverpool, and 
director of the Social Survey of Merseyside ; Mr. 
Kcnelm Kerr, representing the National Confedora* 
tion of Employers* Organizations ; Mr. E. C. Rams- 
}M)ttom, director of statistics, Ministry of Labour. 
The secretary to the committee is Mr. J. O. Cannell, 
Ministry of Lafcwur, Queen Anne’s (’haml>ers, Broad¬ 
way, Westminster, S.W.l. 

Announcements 

The National Pliysical I.nboratoiy, Teddingtoii, 
will be open (by invitation) fi>r inspet^tion of the 
work in progress, on Wednesday, July 1, at 3-jurn. 

The British Chemical Plant Exhibition 1936, which 
is being hold at the Central Hall, Westminster, 
London, S.W.l, at the same time and in the same 
building as the international Chemical Engineering 
Congress of the World Power Conference on Juno 
22-27, will be open<id at 11 a.m. by the Right Hon. 
Ramsay Macdonald, in the Great Hall of the Central 
Hall on Juno 22. Invitations to the ofwniiig ceremony 
can be obtained on application to the Managing 
Committee, British Chemical J^lant Exhibition, 166 
Piccadilly, London, W.l. 

PnoF, Hekmakn Weiomann has been ekxjted an 
honorary member of the Vienna Society for Micro¬ 
biology. 

An Institute for Racial Biology is to be erected at 
Copenlxagen by grants from the Rockefeller Founda¬ 
tion and the Danish Of>vemment. 

A Gktiman society for animal psychology has 
i-ecently bexsn foundtxl in Berlin under the presidency 
of Pnxf. C, Kronocher, ilirector of the Berlin Institute 
for Animal Bre<?ding and the Chmotics of Domestic 
Animals. 

A SYMroftiuM on “Excitation Phenomena” will 
be held in the Biological Laboratory of the Long 
Island Biological Association at Cold Spring Harbor, 
New York, on June 23-25. Further information can 
be obtaiiiofl from Dr. Eric Ponder. The Biological 
Laboratory, Cold Spring Harlujr, Long Island, New 
York. 

An aasoxdation of mtxiical men and pharmacists who 
are men of letters has recently been founded in Paris 
under the presidency of Prof. H. Roger, formerly dean 
of the faculty of medicine, with Dr. (Jeorges Duhamel, 
member of the Acad^mio Fran^aise and editor of 
the Merciire de France, as vice-president. Further 
information can be obtamed from the General 
Secretary, Prof. A. Sartory, la Place de rUniverait^, 
Strasbourg. 


June 6, 1996 

It is announced that Sir J. J. Thomson, Master 
of Trinity College, Cambridge, is writing a book of 
rominiscenoes, which will be published early in the 
autumn by Messrs. Bell and Sons, Ltd. 

Ekratum. In NATTmE of May 30, p. 900, paragraph 
headed “Cotton Industry in Northern Nigeria**, for 
“English Cotton Growing Corporation** read “Empire 
Cotton Growing Corporation*’. 

Applications aro invited for the following appoint¬ 
ments, on or before the dates mentioned : 

An established assistant engineer in the Roads 
Deportment of the Ministry of Transport—The 
Establishment Ofhtser, Ministry of Transport, White- 
Hall Gardens, London, S.W.l (June 9). 

Temporary mechanical draughtsmen in connexion 
witJi research in air survey in the War Office—The 
Under-Secretary of State (C.6), The War Office, 
London, S.W.l (Jiuie 10). 

Two jxinior assistants (chemistry or physics) in the 
Chemical Defence Research Department (War De¬ 
partment)—The Cliief Superintendent, Chemical 
Defence Research Dcj)artment, 14 Grosvenor Gardens, 
S.W.l (June 10). 

A woman lecturer in mathematics and English in 
the Normal College, Bangor—'Fh*' Principal (June 13). 

A lecturer in botany in Armstrong College, New- 
castle-upon-Tynti—The Registrar (June 13). 

A lecturer in exjxerimcntal physiology in Uni\'ersity 
College, Cardiff—The Rogiatror (Juno 15). 

A senior assistant' lecturer in agricultural chemistry 
in the Edinburgh and East of Scotland f’ollege of 
Agricuiturt?--"The Secrctar>% Ift Georgt* Square, 
Eelinburgh (June 17). 

A technical officer and assistants (Gra<ieB II and 
HI) at the Royal Aircraft Establishment, South 
Farnhorough, Hants—The ClUef Superintendent 
(June 19). 

A half-time demonstrator in geology in Bedford 
College for Women, Regent’s Park, N.W.l—The 
Secretary (Juno 20). 

A lecturer in ongineeiing (chiefly telegraphs and 
telephones) in the C’ape Technical College, Capetown 
—.J. A. Ewing ami Co., Ltd., 73-74 Cluswell Street, 
London, E.C.l (June 20). 

A tiurator of Museum and Art Galleries in Paisley 
—Yoimg, Martin, Martin and Sawers, 4 St, Mirren 
Street, Paisley (June 23). 

A professor of physujs in Canterbury University 
College, Christchurch, New Zealand—The Secretary, 
Universities Bureau of the British Empire, 88a 
Gower Street, W.C.l. 

An assistant engineer in the Malayan Public Works 
Service^The Crown Agents for the CJolonies, 4 Mill- 
bank, London, S.W.l (quote Af/4163). 

A head of the Mechanical Engineering Department 
in tho Royal Technical College, Salfopd-*-The 
Director of Education, Education Office, Salford, 

An assistant enginet^r in the Public Works Depart¬ 
ment of the Goveimment of Trinidad—The Crown 
Agents for the Colotiies, 4 Millbankf London, S.W.l 
(quote M/4199). 
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Letters to the Editor 

The Biditor does not ftold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to reteim, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natcrb. No notice is taken of anonymous communications. 

Notes on points tn some or this week’s usttehs appear on p. 952, 

COBBESPONOENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Transmutation of Phosphor^> Sulphur, Chlorine 
and Potassium^ and the Muses of Light Atoms 
Rkeined study of the artifioial disintegratLon of 
light elemontB by a-part/icle Iximbardmont has 
revealed the important fai^t that the nuclear energy 
changes have discrete values presumably correspond¬ 
ing to quantised nuclear energy levels. These energy 
vidues are among the most dfifinitoly measurable 
proi>ertio 8 of light nuclei and as such should bo of 
importance to nuclear theor}", but owing to the lack 
of experimental material no satisfactory explanation 
of these levels has yet lx^.en made. 

Wc have observed the transmutation of sulphur, 
chlorine and potassium, all throe of which emit 
protons under bombardment by thorium (;*' a- 
{jarticlos, and by measuring the ranges of the prf>ton 8 
we liavo shown that each element emits three groups 
of protons corresponding to values of the nuclear 
energy change given in the accompanying tabic. The 
values arc in millions of electron volts. 

!I8 \\C\ or m ftK 

Type 4n Type 4 h + 3 or 4tt+0 Type 4 m+« 

-2*4 +0‘I -()•« 

-2S *2*4 -2*3 . 

-S-0 -4*0 --3-4 

The values for sulphur agree with those given by 
HaxeP. The levels for 4n-type nuclei appear to be 
more closely spacHxi than those for 


recent values for the demonts marked by asterisks, 
his 1927 value for **A and Bainbridge’s values* for 
**C 1 and »’C 1 . 


Atom 

Mam 

Atom 

MftBft 



UP 

30*9844 

«Ne 

21-Qd85 

MS 

31-9812 

w« 

23*9938 

MS 

33'0799 

fJAl 

25 0909* 


34 *9796 

KSl 

27 *9a£K)* 

MA 

H5*97fl 

nsi 

28 *9864* 


36 0777 


29*0845 

MA 

37-9753 



MA 

S9 0764* 

1 a racont 

communication 

in Nature 

, Oliphant’ 


lias given values for the mosses of light atoms up 
to fluorine. He plots the departure of the mass from 
a whole number against thc» luunber of particles in 
the nucleus, r>btaining a curve with well-defiaed 
minima at each multiple of four. Jn P’ig. 1 wo show 
his curve together with the extension permitted by 
the values given here, which are indicated as circles. 
It will bo seen that the minima continue to apjwar 
in a Iciss well-marked way until is roivched, where 
Aston’s latest value indicates a heavier mass than 
would fit into a minimum. Since this nucleus con- 


less simple types. The git'Otcr 
abundance of the isotope 

renders it probable that this is tlie 
isotope responsible for the energy 
values found. 

Masses of Light Atotns. 

The most positive nuclear energy 
change in each transmutation is of 
cpnsiderabie importance, since it 
tnoamires the dinerence of mass on 
the two sides of the oquatiem. 
Aston’s recently atmouniTcd vahios* 
enable use to be made of the a- 
particle disintegration of ‘“F», 
**Mg S "’Al *•*, ••Si in all of which 



ilo. 1. Departure of mMS from whol« number plotted assliwt nuclear man number. 


protons are emitted, to determine the masstw of the tains a unit of four neutrons in place of an a-partioJo 
nuclei •■Ne, •‘Mg, ** 81 , By obser\"ation of the unit, wo cem conclude that the observed extra 


protons emitted by ••S and •*C1 when bombarded by 
a-partio!es, we have been able to estimate the masses 
of ••S and of "A, while the mass of *‘8 has been deter¬ 
mined fttnn experiments with •*?, which yielded 
results in agreement with Paton*. 

The second table gives the known isotopic masses 
for the elements neon to aigcm. In addition to the 
eleinentd the masses of which have been determined 
by tile nbove methods, we have given Aston’s most 


stability found for multiples of four is to bo ascribed 
to the existence of a-particles in the nucleus and 
not merely to shells of four particles irrespective of 
charge. 

The fact that Aston’s values for “^Al. *••81 and ‘‘A 
and Bainbridge’s values lor ■*CI and *’01 are used 
to doterhiine other masses which show the expected 
regularity tends to confirm the accuracy of their 
measurements. 
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The transmutation of potassium permits derivation 
of the mass difference between {{K and iS^a. We 
have assumed that potassium has the mass given by 
the expected position (marked by the first cross in 
Fig. 1 ); the value for {JCa then lies as shown by the 
second cross. 


Sloane Physios Laboratory, 
Yale University. 

April 23. 


E. POLLAJID. 

(Sterling Fellow.) 
C. J. Brasickieud. 


^ O. HiiXel, PhUi. M, 304 (l&dA). 

> F. W. Aiton, Natitbs, 187. 613 (1936). 

■ J. Chadwick and J, K. U. Constable, l^roc. Half. Sor„ A, 185, 
46 ( 1032 ). 

« W. K. Duncanson and H. HUler. Prac. Hoj/. Soc., A, 146, 396 (1934). 
‘ K. T. Balnbrldge. Phv». 48, 378 (1933). 

< R. F. Paton, Z. Phv9.. 00, 686 (1934). 

» M. L. Ollphaiit, Natthib, 187. 396 (1936). 


2,200 ou. m.) wliioh reached the height of 10,800 m. 
During the slow ascent of the balloon betw^n 
6,600 in. and 10,000 m. measurements of icmisation 
were made. Our results give a smooth curve, the 
deviations from it in no case exceeding 6 per cent> 
and being in general less than 2 per cent (Fig. 1). 

We us^ an ionisation chamber of approximately 
1 litre capacity, filled with aigon at a pressure of 
15 atm., and connected with a Lindemann electro¬ 
meter. Hie ^lensitivity of the eleotrometor was 
approximately 0*01 volt per division. Thus, indiv¬ 
idual meaauremonts did not last more than 40 sec. 
The batteries wore kept at constant temperature by 
means of a constant temperature jacket. 

We think the discontinuities observed by O. A, 
Suckstorff were due to the irregularity of the move¬ 
ment of the electnnnotor thread, the KolhOrster 


Variation of Cosmic Ray Intensity with Height in 
the^ Atmosphere 

The well-known curves of cosmic ray intenflity 
obtained by KolhOrster, Regoner and others show 
no trat'.e of discontinuity, for they are mean values 
for intervals of many hundreds or even thousands 
of metros. 

O. A. Suckstorff^ made measurements over^' 
100-130 m. in a slowly ascending balloon, using a 
KolhOrstcr apparatus. He found a discontinuous 
curve, the discontinuities being especially great in 
higher regions of the troposphere between 7,000 m, 
and 9,700 m., the deviations amoimting to ± 30 /. 
It has been suggested by Suckstorff that the irregu¬ 
larities may be accounted for by the existence of 
radioactive aubstfincee in the higher layers of the 
atmosphere. 


In order to examine the question more closely, we 
undertook Bimilar observations. On March 29, an 
ascent was made in a free balloon {Warszawa JJ, 


apparatus not Ixmig sensitive enough for measure- 
nients of short duration. 

We hope to be able to repeat our observations. 
Experimental details will be publisiied in BxtUeHn 
Acad. Polon. We take this opportunity of expressing 
our thanks to the Department of Aeronautics of the 
Ministry of War, and especially to Capt. Z. Burssynaki, 
who piloted the balloon. 

St. ZiBMKCKI. 

K. Nabkibwioz-Jodko. 

High School of Agriculture, 

Warsaw. April 4. 

> a. A. SuckKtorff, Phy$. Z., 85. 368 (1934). 


The ‘-^C-icvcl of the Hydrogen Molecule 
As ft result of the analysis of the near infra-red 
spectra of H,. HD and b„ some new facts have 
been discovered concerning the so- 
called -level of the hydrogen 
molecule which remove many of 
the uncertainties and difficulties in 
the interpretation of this level. 

The analysis of the D 

systems of HD and D* showed 
<juite clearly that the vibrational 
quantum numbers of the ‘X-Ievel 
given by Richardson' (but con¬ 
sidered doubtful by him) must be 
raised by one. 

The 0 0 bands of all tliree 

molecules were then discovered in 
the region near 11,200 A. The rest 
of the band system is distributed 
chiefly through the near infra-red. 
For H, my analysis agrees with that 
of Richardson for the princi]^! 
lines, but there are several devia¬ 
tions. The 1 -♦ 0 bemd for which 
Richardson gives only two linos is 
a strong, well-developed and fairly 
regular band. 

The 7 = 0 level of 'X is 
quite regular without any trace 
of perturbations or decoupling. 
The effective moments of inertia 
are 0*871, M66 and 1-726 X 10"^ 
for H„ HD and Di respectively, 
and the elective intemuclear 
distance ia 1*019 X 10^ Cm. 
The V ^ 1 level shows a very faint portwh- 
ation, and the higher levels are strongly 
turbed. The perturbations are of the same nature 
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AS if they were oaused by the interaction with 
a -level. 

The only two theoretical states with low enough 
energy and the right symmetry with which the em- 
pirioaJ -level can be identifi^ are Iw 2sa and 
(2po)' I identified originally* the ^X-levol with 
l«o and this explanation has been adopted 

by Hiehardaon*, who has emphasised the difficulty 
due to the fact that for a 1 s(t 2 s( 7£ state we should 
expect neither perturbations nor decoupling. On 
aooount of these and other difficulties, Weizel* 
believes the state to be (2per)* but his argu¬ 
ments are largely invalidated by the new facts, which 
make the objections to the first explanation dis¬ 
appear. 

The moment of inertia is considerably diifereat 
from the value calculated previously from the 
higher vibrational states, and agrees very well 
with what should be expected for As 

the F ™ 0 level is completely regular, the observed 
irregularities in the <»ther vibrational levels cannot 
be due to the ordinary A-decoupling, but they must 
be true perturbations. Perturbations of just this 
kind con arise from inierai^tion with the 
level. On lusoount of the Pauli exclusion principle, 
this level does not exist in the triplet system, which 
explains the fact that the lsa2s<7*I} level shows no 
traces of perturbations. I have not yet succeeded 
in finding the {2p(j)* level empirically, but calcula¬ 
tions are being made hero to determine theoretically 
its properties. 

Cr, H. PlEKK. 

Johns Hopkins University, 

Baltimore, Md. 


*0, W. RlchardBoti. **Moleculftr Hydrogen and Spectmm*' 
>a. H. DIeke, Z. PW. 05. 447 (l&Q). 

• 0. W. lUchardson, NATuaH, 18S, 90 (1986). 

‘ W. WelEel, Z, Phv$., «&. 466 (1080). 


Raman Effect and Free Rotation 

Thh molecule of ethylene halide, XH,C-CHaX, 
has an axis C-C, aroimd which the two CHgX 
groups are capable of rotation, but not all the 
rotational states are equally probable. The most 
stable state corresponds to the trana configuration 
which has a centre of symmetry and no dipole 
moment. The mean dipole moment of the molecule 
increases with the decreasing number of molecules 
in the IraTis stated. We have made intensity 
measurements of the Raman lines together with the 
dipole moments* and have shown that the intensity 
ratio of the two strong Hainan lines coi 

and decreases as the number of molecules in the 
trana state increases («>i « 663,«>t 752 for CtH4Cla 

and a>i «» 661, sia ■= 666 for 0|H4Brt). The intensity 
measurment was also carried out for the solid state 
and at lower temperatures, and it was observed that 
the line disappeared completely, while the line ca, 
remained very strong, that u, /(cdi)//(d>,) « 0. 

We have shown by the use of the appropriate 
vahies of the force constant that <At corresponds to 
the antisynunetric and o, to the syminetrio vibra¬ 
tions in the trans state*, consequently is not per¬ 
mitted in the Raman effect, so long as the molecule 
is in the trana state. If, therefore, we consider that 
the characteristic frequency of the molecule is not 
appreoiably difPer^t friun stsete to state in the 
h^hbotirhood of the ^rons state, the intensity ohaiiM 
ofasorved 8d>ove will at once explicable from the 
saieotion rule. We must then consider that in the 


solid state and at lower temperatures almost all the 
molecules are in the irat^ state. 

According to the assumption due to Kohlrausch*, 
our observation should be explained as follows :— 
in the solid state these molecules are in the trana 
state, while in the liquid state or in solutions some 
are in the da and others in the trana states. 

The experiments are being continued. We have to 
thank Prof. M. Katayama for his kind advice. 

8aK-zoHiao Mizushtma. 

Yonezo Mobino. 

Shiohibo Nozrai, 

Chemical Institvite, 

Faculty of Science, 

Imperial University, 

Tokyo. 

March 20. 


> Mlxiuhlms and Hkmd, Proc. Imp, Acad. Javan, 8. 482 (1082). 

* KlEuahlma. Morino and Hlgaal. Phvf. Z., 85, 006 (10S4). Soi. Pap, 
/.P.C.B. Tokvo, Ml. 1 (1034). 

* Mbnmhima andHorlno, Phv$. Z., 88. 000 (1036). Set Pap, I.P.C,R, 
Tokvp, 88, 1 (1034). 

« KcddiaUBch, Z. phys. Chem., B, 18. til (1032), Ibid., 80, 274 (1036). 


Magnetron Oscillations 

Ik seeking to explain how electrical oscillations 
are maintained by a single anode magnetron, I have 
found a mathematical theory of which this is a short 
aooount. It is hoped that a fuller one will appear in 
tho Qnartarly Journal of Ma^ematica, 

The theory is worked out for a filament of small 
radius a (taken as zero in part of the theory) and a 
00-axial cylindrical sheath of radius 6 (called the 
plate), each of length I much greater than 6, Tho 
magnetic field is H and tho emission /* I have shown, 
in a paj>er sent to the Quarterly Journal, that a 
saturated (jurrent I per cm, is turned back at a radius 
16,400 from which it follows (what has no 

doubt been fully realised by experimenters) that the 
current in ordinary magnetron experiments is much 
below saturation. Wo can therefore ignore space 
charge, and we assume further that 6 is much smaller 
than the wave-length of the oscillations. Let — e be 
the charge and m the mass of an electron, co Hejmc, 
The electrons move out and back in circles in a 
total time 2 it/o), and together form a oloud extending 
to a oertain distance k from the filament. If a small 
periodic potential of frequency v (containing in 
general a constant term and harmonics) is added to 
a former steady potentiaJ, the oloud osoilla^, arid 
tho distance to which it extends at time t is easily 
found. If k is nearly equal to 6, tho cloud may 
either (1) edways reach the plate, (2) never reach it, 
(3) reach it during part of the period. 

In case (3), wffioh we consider first, the inward 
stream is interrupted. Wliat is the ounent at 
any time 7 Consider first a thin layer of electricity, 
of charge — a per xmit length, distant r from the 
filament at time t, and let — / and p be the charges 
per imit length on filament and plate, V the scalar 
electromagnetic potential of the plate above the 
filament. Then the current from plate to filament is 
I <ifle dtt where / — p -f s 0 and F/o « 2/ log 
(r/o) -f 2(/ -f a) log {6/r). Thus tho current is 
f »■ KdVjdt 4- 2cKa d log r/dt, where K is the capacity 
of the o^linders. The seoo^ term may J>e cedl^ the 
oonveopon current, though eleotriccJ influenoe plays 
a part too. It flows during the whole time that the 
layer is between the eleotrodes. In the magnetron, 
tha oharge leaving the filament between times and 
I9 + is — cldl^. If I is small, r can be taken 
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from the steady motion, and the element of oonveotion 
current is — {2c*KI 6 log rjl Thus if the 

electrons between the plates, beginning with those 
which loft first, extend at time t from ti to r*. r* to r 4 , 
and B(t on, the oonveotion ctirront is 

(2c*/f///) (log ri - log r. -h log r. - log r* + . . ). 

We have now a complete mathematical biisia for 
solving any particular problem. I shall consider the 
simplest, in which all the elecjtrons (somewhat un¬ 
physical ly) are omitted normally with the same 
finite velocity, so that those which return are 
caught on the filament. Then the convection cur¬ 
rent is iiidejwndont of t in cases (1) and (2), and 
no oscillations con be maintainod. If v jas 4<o, and 
if the cloud of electrons grazes the plate once in 
every period, the mode of maintenance is fairlj* 
obvious. The boundary lags a (juarter period behind 
tlie applied potential. A smalt gap in the return 
stream then itioves back, and if the time of grazing 
is a small fraction of the period, though large com¬ 
pared with the time an electron is in the strong field 
near the filament, a convection current nearly equal 
to 1 flows for a time 2/7 t/v after a furtber (piarter 
period has elapsed. The convection current is thus 
opposite to the potential at the time being. 

Mtuiy problems can be proposed and solved. I 
have worked out the theory of a magnetron in a 
condenser circuit with v — J<i), the high potential 
being ooimected through a large choke. If the 
resistance R of the circuit is so small that Rl can 
be nogloctod, the oscillations are nearly sinoidal 
(having harmonics of a lower order than the fuiida- 
montal) and the frequency is given approximately by 
Kelvin’s formula LKO^* -- K -f C. The amplitude 
of oscillating potential on the plate is 

2flLCIRK (K 4 C). 

When a triode maintains slow oscillations, a certain 
minimum reaction is nee<ied, and the amplitude 
cannot be determined by a linear theory. There is 
nothing like this with a magnetron, but the amplitude 
is determinate, proportional directly to I and in¬ 
versely to R. 

F. B. PinnucK. 

(xorpufi Christi College, 

Oxford. 

April 8, 


Combined Ascorbic Acid in Food-stuffs 
There has lately been some discussion about the 
state in which ascorbic acid is present in natural food 
materials. Ahmad\ and McHenry and Graham* 
observed that several fresh food-stuffs like cabbage, 
cauliflower, carrots, etc., give a higlier ascorbic acid 
value on being cooked or b(»ilod with water, as 
estimated by titration with the indophonol reagent. 
They conclude that at least part of the vitamin is 
present in the fresh food-stuffs in the combined state, 
from which the free vitamin is released on boiling 
with water. Van Kekelen*, on the other hand, working 
with tl^e potato, considers that the inc;roaso in the 
vitamin content on boiling is only apparent and not 
real, being due to the inactivation of ascorbic acid 
oxidase, which is normally present in those food- 
StufTs, by heat. We have carried out the following 
experiments in this connexion, which, we believe, 
demonstrate almost oonchisively that the increase of 
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the vitamin C value of certain food-stuffs on boiling 
cannot be accounted for on the oxidau© theory, and 
that part of the vitamin in the natural food-stuffs is 
present in the combined state. All the estimation^ 
were c^iiried out titrimetricolly. 

(1) Cabbage, when extracted with absolute alcohol 
in prosonoo of anhydrous sodium sulphate, yields an 
extract, which, when heated for 4 minutes on a boiling 
water bath in an atmosphere of nitrogen, invariably 
gives an increased vitamin 0 value. Frequently the 
increase varies l>etwoen 60 and 100 per cent. The 
alcoholic extract, on being heated at 36** for 10 
minutes in an atmosphere of nitrogen, also shows a 
very considerable increase in vitamin C value, very 
often of the order of 50 per cent. 

(2) Cabbage, on extraction with ethor in the 
presence of anhydrous sodium sulphate, provides an 
extract, which, as such, gives practically no vitamin 
C value. On heating the air-dried ethereal extract in 
an aqueous medium on a boiling water bath for 
4 minutes in an atmosphere of nitrogen, a con¬ 
siderable vitamin C value is obtained. 

(3) Bel (Aegle niarrneloa)^ a common Indian fruit, 
gives alcoholic and ethereal extracts which behave 
similarly to those of cabbage, though the order of 
increase is not so great in this case. 

(4) The increase in the vitamin C value of the 
aqueous extract of cabbage on boiling is shown also if 
the titration is carried out after mercuric acetate or 
formaldehyde treatment in order to remove inter¬ 
fering substances. 

It is very unlikely that absolute alcohol ami other 
would extract the ascorbic acid oxidase from cabbage 
and ‘bel*, which might come out in an aqueous 
extract. Moreover, the oxidase, if extract^ by 
alcohol, would scarcely be destroytxl by 10 minutes’ 
exposure to 36®, a treatment which pr^uces a very 
considerable rise in the ascorbic acid value. Ether 
can appMontly be made use of in separating the free 
ascorbic acid from the combined ascorbic acid in 
cabbage, the former being insoluble and the latter 
soluble in this solvent. It has btien found that the 
aqueous extract of cabbage, on being made 0*2 per 
cent acid with hydrochloric acid and allowed to stand 
for an hour, also gives a considerably increased 
vitamin C value, which would indicate that gastric 
juice would split the combined ascorbic acid of food¬ 
stuffs fairly <3ffeotively. Ripe and unripe mangoes 
have not yielded an increased vitamin V value under 
the above treatments. It would seem, therefore, that 
not all food-stuffe contain the vitamin in the com¬ 
bined state. 

B. C. Guha. 

J. C. Pal. 

Indian Institute for Medical Research, 
t3ttlc\jtta. 

April 27. 

* Ahmad. Natiteb, 186, 7fl7 (1035). 

•McHenry and Graluim, Natceb, 135, 871 (1035). 

■ Van Bekclcu, NatckK, 186, 144 (1036). 


Petroleum-soluble Fluorescent Constituents of Leaves 

When petroleum ether extracts of dried leaf 
material are passed through Tswott adsorption 
columns composed of magnesia and silioeous earth, 
the leaf pigments are adsorbed, and colourless solution 
percolates through the oolumni. The very first 
portions of the percolate contain ooIoutImw hydro¬ 
carbons recoverable in crystalline form. OtJior 
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«>olourloBB Bubatauoes are alightly adsorbed on the 
magnesia, and may be recovered from subsequent 
portions of the percolate. The weakly adsorbed, 
oolourless leaf constituents absorb ultra-violet light, 
in contrast to the non-adsorbed hydrocarbons which 
are transparent. Of particular interest, however, are 
two products which are strongly duorescent in ultra¬ 
violet light. Tliose substances form fluorescent bands 
or KonoB on the adsorption columns just below the 
a-carotene band. The light emitted by the fluorescent 
bands appears white to the eye, but, in the hand 
spectroscope, it ranges from the long green to the 
short red wave-len^hs. Crystals, obtained after 
elution of the fluorescent bands with petroleum ether 
and ethanol, wore strongly fluorescent, being com¬ 
parable to antlu*aoene and osrbazole in this respect. 
Upon exposure to air the crystals slowly lost their 
fluorescent properties. Kach fluorescent substance, 
dissolved in cyclohexane, exhibited strong absorption 
of ultra-violet light, particularly at shorter wave¬ 
lengths, but no maxima or minima were observed. 

Saponification of loaf extracts before adsorption 
did not reduce the yield of the fluorescent con¬ 
stituents or alter their relative positions upon the 
adsorption columns. This and the occurrence of the 
fluoiescent bands below the carotene bands on the 
adsorption columns indicate tliat the fiuorescent 
substances do not contain ester, carboxyl or hydroxyl 
groups or thoir analogues. 

By means of adsorption columns, one or both of 
the fluoro8Cf«it substances have been isolated from 
the leaves of oil the plants examined, from many 
other plant products and frtim etiolated maize and 
barley seedlings. 8mall quantities of other fluorescent 
substances (not yet isolated in crystalline form) givt^ 
rise to fluorescent bands above the {^-carotene band 
upon the acisorption ooUunn. These reactive materials, 
by their fluorescence and concomitant activation, may 
affect many physiological processes, such as photo¬ 
synthesis, pigment formation, cell elongation and 
light tropiame, and may account for some of the 
fluoreaoence of etiolat^ seedlings and of other 
pigment-free parts of plants. 

The adsorbent magnesia, originally prepared for 
the separation of carotenes^ (Micron Brand Magnesiiun 
Oxide No. 2641, manufactured by the California 
Chemical Company, Newark, Calffomia), is itself 
highly fluorescent and phosphorescent. These 
properties of the magnesia are not altered by different 
solvents or by adsorWl substances, such as alcohols, 
and may prevent the detection of weakly fluorescent 
substances which are adsorbed upon the Tswett 
columns. Siliceous earth, used as an aid to filtration 
in the magnesia columns (H>dlo Super Cel, F.A.SOl, 
manufaotiu^ by Johns-Manville), contained small 
quantities of organic substances which were removed 
by washing with petroleum ether and ethanol. 
Siliceous earth may therefore bo a source of con¬ 
tamination when u^ as an aid to filtration or when 
introduced into reaction media. 

1 am indebted to Dr. W. 0. I.ieighton for many 
determinations of absorption ooelficients in the ultra¬ 
violet and to members of this Division for helpful 
suggestions. 

Habold H. Sthain. 

Carnegie Institution of Waaliington, 

Division of Plant Biology* 

Stanford University, California. 

April 6. 

> B. B. atnUft, J, BUiL CArm., Itf, SSS (IQU ); Ibtd.. lU, 65 (1935). 


The Earliest Published Figures ( 1613 - 1758 ) of the 
Oblong or Truncate-tailed Ocean Sunftsh, 
Ranzania trmcata 

Ik the course of my researches in the historj' of 
ichthyology, I have foimd the earliest published 
figure of the tnmcate-tailod ocean suiifish, Ranzania. 
This figure soems unknown to ichthyologists gonorally, 
and henco it should be reproduced where it will 
become widely known. 

The ocean siinfishoB, family Molidae, or millstone- 
shaped fishes (Latin mola a mill), are so called because 
their short weU-nigh tailUsss bodies give them a 
rather rotund form. The commonest sunfish is the 
ruiind-tailt^ form, Mala mola. This fish, being found 
in the Mediterranean Sea, was known to the ancients, 
and was referred to by the classical writers (Aristotle, 
Aolian, Oppian, Pliny and others). It was first 
figured and described by Quillaume Kondelet in 
1554. The pointed-tailed fish, Masiurm lanceolai'us, 
was discovon^d at Mauritius in 1836 by EIiz4 Li^nard, 
and was described by him in 1840 and figured in 1841. 



FW. 1. The *‘Mola peregrlna” of AldrovanUI, 1013, The cariient 
publUhed figure of the oblong or truuoate-talled ocean sunfUh. 


The third form, Ranzania imncaia^ was first 
figured (but not doHcrilx^d) by one of the t'arliest and 
in many ways the greatest of the Italian natural 
historians—Uiisse Aldrovandi. On page 413 of his 
groat book, “Do Pisoibus Libri V** (Bononiae, 1613), 
is found the interesting woodcut reproduced herewith 
(Fig. 1), the first publlshod representation of the fish 
in question. This Aldrovandi calls “Mola peregrina”. 
This adjectival designation may mean—from foreign 
parts, exotic, wondering ; or it may mean---merely 
unusual, out of the ordinary. In hia text, Aldrovandi 
mokes no reference to either figure or fish. However, 
wo know that to Aldrovandi’s museum in Bologna 
came curious animals from many foreign countries, 
and this fish might be classed as foreign but for two 
things. First it is found in the Mediterranean—not 
so plentifully, however, as Mola —and in the second 
place the figure seems to have been drawn from a 
fresh specimen. 

The modem name of Aldrovandi’s “Mola perogrina’^ 
is Ranzania truncata. The generic name was given in 
honour of Honzani, another Italian writer on the 
MoluUs—about 226 years later; “truncata*' of 
course nieans truncate, out off, and this Aldrovandi's 
“Mola psregrina" surely was. 

In the figure, the fish is shown to bo oblong, the 
hinder end is truncate obliquely downward and for¬ 
ward. The position and form of mouth, eye, gill- 
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opexiing, and of the fins paired and unpaired—all 
are those of Ranzania, The three oblique stripes with 
spots are colours characteristic of the fresh animal, 
and lead to the cionclusion that the drawing was made 
shortly after the capture of the fish* 

Aldrovandi's figure was reproduced in a brass plate 
engraving by John Jonaton in 1649^ without any 
credit being given to Aldrovandi. From this time 
on, the figure seems—strangely enoxigh—to have 
been lost sight of by modern ichthyologists. The 
only ones who, so far as I know, have referred to it 
are Steenstrup and Ijiitken in their great review paper 
on the Molidaj*; and they give it but a lino and do 
not even reproduce Aldrovandi's figure, thougli they 
copy a number of early figures of Mola^ mcluding 
that of Aldrovandi, wliich is found on the page facing 
his “Mola peregrina". 

The next figure of Ranzania following Jonston's 
is, so far as I know, one by Janus Planoua, dated 
1746* and interestingly enough published in Aldro- 
vandi’s home city 130 years later. No source is given 
but presumably the fish came from the Adriatic, 
Tliis figure is a brass plattj engraving fairly well done, 
with a highly conventionalised transparent tail-fin, 
and a poorly drawn mouth. Attempt has V>een made 
to show the coloured strtjake sh<^wn in Aldrovandi's 
figure. With all its imperfections, this figure surely 
portrays Ranzania. 

The next old figure of this fish known to mo is in 
William Borlaao's “Natural History of Cornwall" 
(London, 1768). His Fig. vii, PI. xxvi, is a crude hut 
recognisable woodcut of the oblong sunfish. This 
drawing must also have been made from a fresh fish, 
sincte it shows the colour markings on the forward 
lower part of the body. Confirmatory is BorJase’s 
description of the colour, particularly of the “streaks". 
It was a small fish—26*26 inches long by his scale. 
Borlase calls it “Ostracion oblongus", and states that 
it was captured at Penzance in May 1743. 

From this time (1768) on, the fish was not in¬ 
frequently captured (especially on the shores of 
western Europe), became fairly well known and was 
figured by many authors. However, to Aldrovandi 
in 1613 belongs the credit for the first published 
figure of the truncate-tailed ocean sunfish, Ranzania 
truncata. 

E. W. OtrooEB. 

American Museum of Natural History, 

Now York, 

* ‘‘Hlsfcorla d« PUolbuji, . . Franoofurt!, Fig. 1, pi. lx. 

' Bldiag til Eunskab um Klump-eller Maanettskeno (HoUdae), 
K. Dmk* Vidmuk. S^k. Rkr^ter, 6, lx. 54 (1898). 

■ "De Mola pwKd**. Bonos. Sei. AH. /mWi. Aead. Ccifwmt. 
Bononioo, B. pars U, a97-80» (1746). 


Orientation of Chirocdphalm and Daphnia 

Chirocep^us: The beat explanation of the 
peculiar inverted swimming position of many 
Anostrooa and Notostraca is that advanced by 
Lowndes^ who, when directing attention to the 
respiratory function of the appendages, suggested 
that the attitude is concerned with respiration, for 
in this ixiaition the appendages can be brought into 
contact with the uppiermost and best oerat^ layer 
of water. 

Experiments were made to see what factors govern 
this attitude and bow it is maintained. Ohitocephci^ 
swimming in a tank shows a moderately strong 
positive phototactio reaction when li^t is switched 
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on ; this, of course, is a shook reaction^ When light 
falls from above, the normal inverted position is 
maintained ; if, however, illumination is from baiow, 
the first reaction is to swim towards the light, 
second to re-orientate so that the ventral groove is 
still directed towards the light. This falls into line 
with the work of McGinnis* on BnmcAippus, and 
Seifert* on Leptdurus fiuid Apua (« Triope). The 
latter believes the compound eyes to play no part in 
this orientation, and that it is due to the median 
eye. 

ChirocephahjLSy when illuminated from below, cannot 
maintain this attitude with the vontral groove Erected 
downwards unless some part of the body, perhaps 
only the tips of the caudal rami, is touching the 
bottom, otherwise it automatically turns on its back 
with the ventral groove upwards. 

Narcotised ChiroceplialuB when placed in water in 
any position rapidly attain the normal attitude and 
sink thus. It may, therefore, be assume<l that 
orientation is norme^y maintained by the shape of 
the body and calls for no muscular exertion. It would 
soom unlikely that there ore statocysts or other orgems 
of orientation. 

The experiments on light, however, show that there 
is some association between it and orientation. 
Cannon* has pointed out that Chirocephalus some¬ 
times feeds dorsal side uppermost on the bottom. 
Lowndes^ has referred to this and states significantly 
that he believes it to happen at night; for it is then 
that the creatures would be free from the stimulus 
of light, and it is very likely that in response to 
other stimuli they would descend to the bottom to 
feed. 

The inverted position is taken on early in life. 
The nauplius, which swims almost entirely by means 
of the second antenme, nearly always swims vertically 
in the water, but on those occaaions on which it swims 
horizontefily the ventral surface is directed upwards; 
this becomes more pronounced in the metanauplius. 
The completely horizontal attitude is adopted when 
the first group of thoracic appendages begins to 
assist in swimming. The gre^ual tnmsferenoe of 
the swimming function from the antennss to the 
thoracic appendages is interesting, for the antenna 
beat as they do in the nauplius while the thoracic 
appendages ore beating in metaohronial rh 3 diim. 

Daphnia: Orientation to gravity is of vital 

importance to planktonic creatures for another 
reason. During darkness, most plauktonio animais 
maintain themselves at a fairly constant level in the 
water. Thus a creature sinking passively, does so 
in such on attitude that when it starts swimming it 
will automatically move upwards and so counteract 
the previous sinking; otherwise it might sink and 
swim out of the planktonic region altogether. Jxl 
many Crustacea, Btatoo 3 nats are present to subserve 
this ftmotton, and in Braohyurous larvao the spines 
are thought to be concomod with this function (see 
Foxon*). 

Experiments were performed to see how this 
orientation is maintained in Daphnia magna and 
D, ptUex, Narcotised Daphnia were found to sink 
dorsal side downwards unless the second antennss 
were stretched out in front of the head in the position 
in which the effective stroke of the swimming move¬ 
ments is begun. In this attitude they scuik with the 
head uppermost, and if they could have started 
swimming they would have moved upwards. Daphnia 
swimming freely without light stimulus will be seen 
cdtemately to sink in this attitude and to swim up. 
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It appeals that in this case orientation to gravity is 
due to a combination of bodily shape and posture. 
!Ehat it is not due to the activities of other appendages 
can be shown by removing the second antennes, when 
they are unable to retain the normal orientation. 

G. E H. Foxon. 

Department of Zoology, 

University of Glasgow. 

> Lowndfli. Proe. Zool. 8oe, lond„ 1003 (1033). 

• HeOlnnla. J, Step. Zool., IS. 227 (lOU). 

• Seifbrt, Z. vnyMcA. 11, 386 (1930). 

' Oamioii, Pka. rrwM., 220, 267 (1933), Vroc, Hov. Soc., B, 117, 
166 (1936). 

»Foxon. J. Mar. Biol Auoc., 19, S2D (19S4). 


Occurrence of Pollen of Carpinus (Hornbeam) in Irish 
Peat 

AiiTHOtTOH peat saniples ir<jm Continental boge 
frequently yield hornbeam pollen, there appear to 
bo so far only two re(!ords of it from British peat bogs; 
that from the Blanchland peat of Northumberland 
investigated by Kaistrick and Blackbum^ and that 
from the Orkneys*. 

There is no published record from Ireland. It 
might therefore be of intert^t to workers who are or 
have been engaged on pollen analysis in Irelaiwl to 
know that pollen grains, probably of hornbeam, have 
been found in Irish peat. Two specimens wore obtained 
at a depth of 1*5 ni. from highly humified Spfiagnum 
peat in the Burrough Bog, Timalioe, Co. Kildare, in 
the course of preliminary investigations. They were 
provided with four pores and measured 30-32fjt. in 
diameter (Fig. 1). 



Fls. 1. Photomlcroaraph of hornbeftm 
poUen grsln ftom lrl$n peat. Actual ilse, 
81 *2 f*. X nboiit 860. 


It is generally agreed that the hornbeam is not 
native in IreUmd, and that in Britain it is native only 
in the south-east. So far as could be ascertained, the 
earliest record of the hornbeam in IreJimd as an 
introduced tree is that found in Threlkeld’s flora 
publidxed in 1727, where he gives it the Irish name 
Cmnn Ska/uhain, 

C. J. La Tottohb. 

Botany Department, 

Unive^ty College, 

Dublin. 

AfHil 26. 

Z7ftfv. XHcrASm PkU. 8oe., 8. Ft. 4. 

* lidtinaik, J. i^Cmi. Am, M.. 460 (1924). 


Age of Ferro-Manganese Concretions 

Thb determinations of the radioactivity of a series 
of ferro-manganese concretions of the seas and lakes 
of the U.S.S.R.^ (especially of the Kara Sea* and 
lakes of Karelia*) have brought out certain facts (the ,, 
surface layer is more active than the central ]:>art, 
the want or insignificant contents of Th X~MsTh) 
which make possible the determination of the age 
of the concretions by the content of revdium in its 
different layers. 

The first specimen oxamined was one of the largest 
concretions from the Kora Sea (Station 74, expedition 
on the Stdov in 1934. Lat. 76® 2' N. ; long. 86® 13' E., 
depth, 68 m.). 

The concretion is of fairly regular, diskdiko form 
with a pebble in the centre (size, 80-90 mm. ; thick¬ 
ness, 11- 12 mm.; weight, 117*74 gm.; size of i>6bble, 
12-30 mm. ; weight, 12-77 gm.). Tlie concretion 
was divided into three shells, eooli of which consisted 
of a group of thin concentric layers. 

The results of the chemical analysis (made by 
V, A. Yegorov) have show-n the tionstancy of the 
ohomical composition of the separate shells 

Determinations of radium gave the following 
results : 
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width 

VVotght 

. 

lU rontent 
(per cent x lir**) 

For cent 

1 

S mm. 

Sl’]5 gm. 

19‘3 
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62-7 

HI 

14 „ 

£6-31 

3*1 

161 


Such a decrease of radium content from the outer (1) 
to the inner (III) shell must V>e regarded os the 
results of its disintegration. 

Taking the contents t)f nulium in shell (1) as 
the earliest wo obtain the following time-values : 

From shell I to II , . 1,100 years 
„ „ I to III . . 4,200 „ 

The age of the concretion examined would appear 
to be 6,300-5,600 years. 

The results obtained show that in the develop¬ 
ment of the concretion there were periods (as for 
example between shells II and Ill) during which 
the growth of the concretion stopi^ed or was greatly 
slowed down. Possibly, too, there are periods in 
which there was a partial destruction of surface 
layers. 

The second specimen examined was a concretion 
from Lake Uksche, Karelia (size, 30-40 mm. ; thiok- 
neea, 18-20 mm.; weight, 10*10 gm.). The concre¬ 
tion was divided into two parts. Determinations of 
radium gave the following results : 


■——1 

— 

Average 

width 
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Ea content 
(per cent X 10-'*) 

Fer cent 

I (outer aliell) 
U (central 

5 nun, 

6 21 gm. 

IS'5 

100*0 
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Si >. 

4'64 gm. 
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03*7 


From the data obtained we obtain the following 
time-values from the outer shell to the central 
port, 1,030 years, and the age of the concretion about 
2,000 yera. 

Investigations allow that in several oases it is 
possible tUsQ to determine the rat© of formation of 
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difTorent kiruls of deposits (for example, contemporary 
marine deposits, sediments of springs, etc.) according 
to the change in the content of radium or elements 
of the thorium group iu separate layers of these 
deposits. 

L. M. Kurbatov. 

Arctic Institute, 

LeTiingriul, 

* L, M. KuUmtov, NATt RK, 136. 371, Kov, 30, 1036. 

■ L. M. Kurbat<*v. "Rftdjoactlvlty of Ferro<MangauoBe Formatlonfl 
of Kahi Sea" (in preparation). 

* L. M. Kurbatov, ibid. 

Normal Erosion as a Factor in Soil Profile 
Development 

Amoku the fofitors coiioomed in the development 
of soil profiles, erosion has, until recently, received 
comparatively littlfJ attention. I venture to direct 
attention to two possible examples of the influence 
of normal erosion, as distinct from catastrophic 
erosion, on the course of profile development. 

(1) Studies in North Wales and elsewhere have 
shown the ocourronoe of soil profiles which may be 
described as ‘truncated’, that is, profiles in which 
the surface soil resemblcH tlio sub-surfac^e or -horizon 
material of devehiped podsol profiles in possessing 
a soaquioxidiij type of clay fraction. I was formerly 
disposed to attribute thoir origin to removal of the 
siliceous .^ 4 -horizon by erosion consequent on de¬ 
forestation and cultivation^ Further consideration 
of the problem, however, suggests that it is not 
necessary to postulate catastrophic erosion to account 
for such profiles. 

Whilst such erosion may have occurred in past 
centuries, and is known to occur in certain regions, 
for example, in the United States, at the present 
day, it seems possible that normal erosion could 
account for the? obstjrved facts. Such slow erosion 
will affect principally the immediate surface soil, 
which, under the humid conditions of 


While either or both of the above two oausea may 
produce the observed difTerenoes in texture between 
surface and subsoil, I wotiid suggest that normal 
erosion, involving lateral removal of the finer 
fractions, is generally a sufficient explanation of the 
observed facts, Such removal might take place along 
the surface of the soil itself or along the surface of a 
water table. In either case, the result would bo to 
produce a surface horizon relatively richer in the 
coarser fractions than the i^arent material. The 
effect would bo more pronounced under arable or 
partially arable conditions than tmder a permanent 
closed cover of vegetation. 

(>. W. Robinson. 
University College of North Wales, 

Bangor. May 12. 

» O. W. UoblMOn, J. Affrie^ Sci., 80. OIS (1030). 


Cohesion of Alkali Metals 

In two recent papers^ I have developed a statistical 
method for calculating the cohesion of the alkali 
metals. The density of the metal electrons in the 
lattice has been supposed to be constant. As cohesion 
energies, the following have been taken into aocoimt : 
the electrostatic energ>' of the metal electrons with 
respetit to the simply charged ions, the exchange 
energy of tlie metal electrons and the correlation 
energy of the metal electrons with antiparallel spins 
as calculated according to Prof. E. Wigner and Dr. 
F. Seitz*, As causing repulsive forces, the electro¬ 
static energy, the zero-point energy of the metal 
electrons and the energy resulting from their pene¬ 
tration into the electron clouds of the ions have been 
taken into account. The repulsive forces between 
the ions are also taken into consideration. 

The method applied to the calculation of the 
heat of evaporation of potassium, rubidium and 
ctcftium gives the following results* : 


western Britain, tends to be more siliceous in 

character than the underlying soil. The steady Heat of evaporation | 

removal of material more siliceous than the 


K Rb Ca 

21 kcal./rool. 13 knal./mol. 18 Koal./mol. 
28 '6 kcal./moi. S6 -0 kcal./raol. 24 0 kcat/mol. 


body of the soil profile, ojierating over centuries, 
must result in a relative enrichment of tho residual 
material in sesquioxides. 

The oi^tual profile will roprcaont a balance between 
tho potlsolising process, resulting in the develop¬ 
ment of an . 4 -horizon impoverished in sesquioxides, 
and the process whereby this relatively siliceous 
horizon is removed. Truncated soils of a sesquioxidic 
character are found most commonly in regions of 
strong relief. In Wales, they are characteristic of the 
foothills. Tliey are less common at high altitudes, 
where, it may bo i)resumod, podsolisation keeps pac‘.o 
with erosion. 


(’alculatod values of the lattice energy and of tho 
lattice constant are also in good agreement with 
experimental values. All these results were obtained 
without asHuming empirical parameters. 

Paul OombAs. 

Institute of Theoretical Physics, 

University of Budapest. 

April 3. 

‘.E’ Jg?nib4ii, Z. 84. 478 (1086): 96, 687 (1985), 

• K. Wignor and F. Seitz, Phy9. (2). 46 , 5(i0 (1984). K, Wigner, 
Phyi. Rw.. (2), 46. 1{KJ2 (1034). 

• A detailed paper will appear In the Z^iltchrifl fUr Phygik. 


The suggestion may bo hazarded that a similar 
process has o|>eratod in the formation of tho ses- 
quioxidic soils of humid tropical regions. 

(2) A swond example of tho possible effocjt of 
normal erosion may be seen in soil profiles developed 
in clay formations such as the Oault and the Keuper 
Marl. Almost invariably, tho surface soil shows a 
more sandy texture than tho subsoil. This has been 
ascribed to the presonco of sandy wash of external 
origin or, alternatively, to mocdianical eluviation 
within tho profile. In tho latter case, a horizon of 
maximum clay acctiraulation would be expected, 
whereas normally tlu^n^ is a steady increase in the clay 
content down the profile. 


Stresses in a Rotating Disk 

Thk stresses set up in a rotating disk appear first 
to have l>een considered by MaxwelP, and the 
solution adopted by many engineering text-books* 
shows that an axial hole, however small, halves tho 
strength of the disk. This result, which is repugnant 
to physical intuition, does not appear to have been 
tested experimentally. During the design of an 
ultra-centrifuge* to bo used for separating isotopes, 
we had to investigate the effect of a smaU axial hole 
on the bursting speed of tho rotor, cmd it is interesting 
to compare our* results with the above theory. 
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With disks of 8 cm. diameter and 1 cm. thLckness, 
made from 'mi|gnuminium\ a raagnosium alloy of 
high spooifio tensile atrengtli, the breaking of 

1,600 rov./soc. was tmohanged by a 1 mm. axial hole. 
With rotors shaped so as to have nearly uniform 
stresses throughout, the presence of a hole lowered 
the breakmg spoed about 10 per oent, or the strength 
20 per cent. IJnluokily for our purpose, a radial hole 
reduces the atrongth to less than half. In these 
experiments peripheral speeds as high os 700 metros 
per second were rocordocl. 

H. C. Poi.T.ooK. 

r. H. COULIE. 

Clarendon Laboratory, 

Oxford. 

May 14. 

‘ J. ('. Maxwtill, "Oillpiitwl rai»re”. 

* A. SUxioIft, "Oftmpl’ mid Ga«turblueu”, Sixth Kdlt. Tlmouhotiko 
ami Jyoasuis, “Apidied Elasticity”. J. Pimoott, "Applied Elasticity”. 

• J. W. Beams and E. 0. Plcketfli, of AVi. /mt.. (U,H,A.), Oct. IftSfi. 


Origin of Levirate in Assam 

Hkcent ifivostigatiori in situ among the different 
tribes of Assam has led me to think tlmt the hitherto 
accepted theories on the origin of lev irate seorn to 
be untenable in this area. This institution varies 
so widely from area to area, and the theorifss pro¬ 
pounded so far being basoti on materials from diffor««it 
eountrioa, that a separate^ explanation for Assam is 
needed. 

Of the two types of levirate, tlie junior and the 
senior, the former is by far the more widely prevalent 
in Assam, though among some of tho Old Kukis 
groups, for example, Aiinols, Mantaks, Anals, etc., 
both typos are still in vogue. But os tlie tribes are 
coming in contact with the people of superior culture 
who dislike this custom, it is losing its force. For 
example, the Wainoms having long boon influenced by 
the Meitheis, who have discorded this practice, do 
not look upon this ty]:>t 5 of union with favour. Amongst 
them the senior levirate is absolutely forbidden. The 
junior levirate also, though found in exceptional 
oases, is not looked upon with favour. Tho Chiru 
Kukis, who are coming in contact with tho MeithoiB, 
have already deviated from some of thoir social 
customs and also forbid senior levirate; though 
junior levirate is still to be found amongst them. 
The other branches of tho Old Kukis, who are far 
away from civilisatiou wid have very rarely oomo 
in contact with peoples of superior culture, do not 
embrace those tenets and they still practise both 
types of levirate. 

The avoidance of senior levirate in this area has 
sometimes resulted from a dislike for ixjlygyiiy 
amongst the people. Tho elder brother having 
generally married before the younger, ho cannot take 
the younger brother *s widow without having a 
plurality of wives. The younger brother who is not 
married, however, weds the deceased brt)thor '8 wife. 
For this reason this type of union is more common. 
Tn tliis area, economic factors also play a very 
important role. 

The high bride-price and service in tho house 
of the future father-in-law for several years put a 
great hardship on the people, and they always try 
to get round this custom. In some tribes, w© find 
that the rich men ore trying to substitute pajnnent 
for service. Poor men cannot have reooxxrm to this 
alternative; but by accepting the liand of the 


deceased brother's widow, they con avoid this 
service, and so amongst them it is more common. 
Moreover, the property of tho deceased brother 
comes into the possession of tho man marrying the 
widow, who in a sense has been earned by payment 
and service. Thus the combination of l>oth economic 
and social factors tends to tho widespread prevalence 
of this institution in Assam. 

J. K. Bose. 

Deportment of Anthropology, 

University, Calcutta. 

March IS, 


Simple Relations between Vibrational Frequencies 
of Isotopic Molecules 

The following relations may b© useful in dis¬ 
cussions of the isotopic efibet in Kamati spectra. 
Let Vi' and be corresponding frequeiicios of the 
isotopic molecules, nia' and ma*' the masses of tho 
isotopic atoms and Aab the constants of tho vibra¬ 
tional potential eitergy ; then 


i 

- vr*) 


i:/ 1_1_ 



Similar equations hold for tho 6th, 8th and following 
powoi© of tho I'recpientjies. The equations may bo 
applit3d to each symmetry class separately, if 
symmetry co-ordinates are suitably chosen. 

Applications of these equations, esfiecnally with 
regard to the problem of benzene, will bo discussed 
elsewhere. 

H. Tompa. 

50 Hryn Hood, 

Swansea. 

Aj)ril 26. 


Karl Pearson 

Mr. O. Udny Yule’s interesting obituary of Karl 
Pearson (N attire. May 23, p. 856) does ntjt offer 
“the meetl of some melodious tear” to his efforts 
for the creation of a groat Univeraity of London. 
“K. P.” poliected his ephemeral contributions on 
this question in a small book, “TJio Now University 
of Jjondou” (Fisher Unwin, 1892). Appendix C 
(p. 130) deals exhaustively with the contributions 
of Sir Thistletoii Dyer and Sir Kay Lankestor to 
Natttre of May and June 1891 ; but “K, P." him¬ 
self does not appear to have used this journal for 
his polemics. Unlike Huxley, he was os regar<l 8 the 
colleges an ‘abaorptionist’, his somewhat naive idea 
being that absorption would prevent domination. 
For tho vigour of its dialectic;, this little book is a 
delight. 

Although at variance on a question of funda¬ 
mental policy, “K. P.” ocknowl^ged—and this is 
charaoteristio of the man—“that Huxley’s leadership 
dui at any rate a gi-eat deal to unite the London 
teachers and raise their ideal of a true university, 
while at the same time helping to repress the self- 
interests of many persons and institutions, which had 
boon before very much to the front” (“Life and 
Letters of Thomas Henry Huxley”, vol. 2 , p. 314). 

T. Ll. HT7MBER8T0T<E. 

16 Gower Street, W.C.l. 

May 26. 
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Points from Foregoing Letters 


ExpKKiMSNTALLtV detemiinod vtilues of niicJear 
energy change for the tranamutation of sulphur, 
chlorine and potassium are given by Dr. E. Pollard 
and C. J. Brasofield. These suggest that the oner^ 
levels are closer in nuclei of the type 4n than in 
more complex nuclei. The masses are derived for 
the majority of nuclei from noon to argon. Plotting 
departure of mass from ■whole number against 
nuclear mass number (Oliphant), those show indica¬ 
tions of extra stability at each repetition of four 
units until is reached, which is exceptional, 
indicating that the stability is duo to a-partiolcs and 
not to units of four irrespective of charge. 

Dr. St. Zieinocki and Dr. K. Narkiewioz-Jodko 
have taken meaflurements of cosmic ray intensity 
at individual points between 6,000 m. and 10,000 m. 
in a free balloon, and find that the results fall on a 
smooth curve, contrary to the results obtained by 
G. A. Suokstorff during similar observations. 

New observations on the infra red spectra of mole¬ 
cular hydrogen of the light (Hj), heavy (Dg) and 
mixed (HD) tyj^o are reported by Prof. (j. H. Dieke. 
The author calculates tliat the effective moments of 
inertia are 0*871, 1*156 and 1*726 X for Hg, 

HD and Dg respectively, and the effective inter- 
nuclear distance is 1*019 x 10’® cm. The observed 
sjiectrum lines are attributed to the so-called level 
of the hj'^drogen molecule, and the author discusses 
how far this empirically deduced ‘lever con bo 
kientified with one or another of the theoretically 
deduced ‘states* inferred from the current theory of 
the structure of the hydrogen molecule. 

From the intensity of certain linos in the Raman 
S}:>ectruin of the light scattered by organic substances 
like ethylexie dicldoride, the molecules of which may 
have two different configurations known as cw and 
trafis, S. Mizushima, Y, Moriiio and S. Noziri deduce 
tltat in the solid the molecules are in the trarie state ; 
in the liquid form or in solutions some are in the 
cis and others in the tratis state. 

A mathematical theory of' the maintenance of 
electrical oscillations by a single anode magnetron 
is put forward by Dr. F. B. Pidduck. The stream of 
electrons must be interrupted, and oscillations can 
then be maintained by any emission, however small, 
provided the resistance of the oh*cuit is small. 

Prof. B. C. Guha and J. C. Pal find that extracts of 
cabbage and of bel [Acgle marmelos) obtained with 
absolute alcohol and ether give a considerably in¬ 
creased vitamin C value on being heated. This 
increase is ascribed to the splitting of bound ascorbic 
a<ud, and not merely to an apparent increase caused 
by the destruction of the appropriato oxidase by heat. 

The isolation of two fluorescent substances from 
leaves, barley seedlings, eto., by means of adsorption 
on magnesia in a percolator (Tswett column) is de¬ 
scribed by Dr. H. H. Strain. The author considers 
tliat by their fluorescence these aubstanoee may 
affect many physiological processes, such as photo¬ 
synthesis, pigment formation, cell elongation and 
sensitivity to light, and may account for the fluor¬ 
escence of etiolated seedlings and of other pigment- 
free parts of plants. 


A figure of the tnincAte-tailed ocean sunffsh, 
lianzania trunoata, published by Uliaso Aldrovandi 
in 1613, is submitl^ by Dr. E. W. Gudgor, os being 
the earliest known draiving of that species. Dr. 
Gudger gives a review of other early referenoes and 
drawings of ocean sunfishes. 

G. H. Foxon points out that orientation to 
gravity is of vital importance to both the fairy shrimp 
(Chirocephalus) and the water flea (Daphnia), although 
for qiiite different reasons. From experiments it is 
concluded that in Chirocepfudus oriontation is a direct 
result of l>odily form, and that in Dapknia it is due to 
a combination of shajwi and posture ; in neither case 
do special organs of orientation appear to be involved. 

A photomicrograph of a pollen grain of horiiboam 
(Carpintis) found at a depth of 1*6 m, in liighly 
humifitnl peat in the Burrough Bog, Timahoe, Co. 
Kildare, Ireland, is submitted by C. J. La Touche. It 
is of interest in view of the general assumption that the 
hornbeam has been introduced only recently in Ireland. 

From the variation in the radium content in 
fiu<3c©ssiv"0 layers of forro-rnanganeso concretions, the 
time of deposition is calculated by L. M. Kurbatov. 
For one specimen, from the Kara Sea, this comes out 
at 6,300-^6,500 years, and for another specimen from 
Lake Ulcsche, Karelia, at about 2,000 years. 

The Qsh-coloured soils of forest-land have a ‘profile* 
or structure oorisisting of an upper leached (‘pod- 
solised*) layer (A) and a lower coloured layer (B) 
enriched by iron oxides and humus. Prof, 0. W. 
Robinson suggests that in the case of ‘trunoatcjd* 
soils, where the ^lpp4>^ siliceous (A) layer is lacking, 
this lias not nocossariJy boon removed by rapid 
(‘catastrophic’) erosion following upon deforestation 
and cultivation, but that it may have been brought 
about by normal erosion involving the lateral 
removal of the finer fractions of the soil constituontB. 

P. Gomb&s calculates the heat of evaporation of 
potassium, rubidium and caesium metals from data 
referring to the energy of the metal electrons and the 
simply charged ions ; he finds good agreement with 
the experimentally determined values. 

Experimental results on the effect of the presence 
of a small hole on the strength of a rotating disk are 
described by H. G. Pollock and C, H. Collie. They 
find that, contrary to theorotioai deductions, wliioh 
state that an axial hole however small should halve 
the strength of the disk, a small axial hole reduces 
only slightly the breaking point; a radial liole was 
fotmd to reduce the stren^h to less than half. 

The practice of ‘levirato’ (according to which a 
widow must marry a brother of the deceased husband) 
by various tribes in Assam is discussed by J. K. 
Bose. He concludes that this custom originated in 
Assam by a combination of social and economic factors 
different from those to which it has been ascribed in 
other countries. 

Two formuko giving the relation between the 
vibrational frequencies that affect the Kaman spectra 
and the masses of isotopic molecules (molecules of 
equal mass) are given by H, Tompa. T^se fomiulffl, 
the author indicates, may be usefiU in connexion with 
the problem of the structure of benzene.' 
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Research Items 


Cephalic Types among the Seminole Indians 

lx the summer of 1032, Dr. Wilton Marion 
Krogman and others with him linjeurod an anthropO' 
metric record of a numbor of full and mixed blooded 
Seminole Indians of Oklahoma. The Senn^nole ia apt 
to be an oxtrornely mixed type. J^inguistically they 
are referred to the Muskogoan stock, belonging 
sp€>cifically to the northern division, which embodies 
Upper Crock, Lower Crook and Seminole, In physical 
character, the Seminolo incorporates diverse elements, 
Indian, Negro and white. From 1702 onwards the 
Oeek graiiimlly absorbed Floridan tribes, among 
whom wore the Oconecs, wlio formed the essential 
nucleus of the Serninoh^s, The Oklalioma Scminoles 
apj)ear to have mixed more freely with both white 
and Negn^ than the Florida Soininoles have done. 
There also liave been in tlie Oklahoma Scminoles 
oocaaional crosses with Comanches, Kiowa, Caddo, 
Pawnee, Shawnee and other neighbouring tribew. 
The data examined by Dr. Krogman (Z. liaaacn- 
3, 2 ; 1930) are derived from the cephalic 

dimonsionB and indices of 109 full-blooded Seminoles 
and 41 Sominolo-Creek rinxod-bloods. The head is 
found to be of moderate length, full-blood, male, 
J91'9 nun. ; mixed, male, 192‘1 inin. ; broad, full- 
blood, male, 132*7 mm. ; mixed, male, 133*6 rnm. 
The cephalic ty|)o of both the full-blood and the 
mixed groups timds to sub-brocthycophaly and mod¬ 
erate hypsioephaly. The forehead is wide. On tlie 
basis of the fi'equoncy distribution of cephalic indices 
and the calculation of the crK^ftioient of variation, it 
is conchided that the full-blooded Seminoles are 
relatively homogeneous. It is thought possible that 
the long- and higlj-headeclnoss may have been intro¬ 
duced by whites, the moat frt?quent intermarriage 
being with whites of Scottish descent, 

Anahcmin 

The success of liver therapy in the treatment of 
pernicious anaemia has naturally led to many attempts 
to isolate the active principle. The basis of most 
subsequent work was the investigation of Cohn, 
Minot and their oo-workers, who isolated a fraction 
from liver which was both active when given by 
mouth and could also bo administered by injection. 
More recently, DaliLin and West (J. Biol, Gk«m., 
109, 489 ; 1936) obtained a polypeptide from liver 
which they showed to be curative in pernicious 
antemia when injected suboutanefously in quite small 
doses. The British Drug Houses, Ltd., London, N.l, 
has prepared this polypeptide, to which the name 
"AnaluBmin’ has ^n given; its haBmatopoietio 
activity has been demonstrated, in clinical trials 
arrang^ by the Medical Research Council, by Ungloy, 
David^n and Wayne {Lancet, Feb. 16, p, 849): 
reference to this work was nuwie in the Ooimcirs 
Report for 1934«86. Anahffimm yields on hydrolysis 
the amino-acids lysine, arginine, glycine, leucine, 
hydroxyprotine and asp^ic iwid, togother with 
glucosamine. One injection of 2 c.c. of a solution 
containing 200 mgm. of anahemin produced an 
immediate reticulocyte response, followed by a 


striking increase in the number of red blood corpuscles, 
which was maintained for a period of more than thirty 
days. Further, there was considerable subjocthe 
improvement, and in the oases which manifested signs 
of degenoratiou of the cord, there was noticed a 
distinct amelioration of the symptoms. 

Parasites of Muntda 

The species of Munida and their Hhixooephaiiun 
parasites in northern Kuropcjan waters form the 
subjeirt of an exhaustive investigation by Brinkmann 
(Bergons Museum Skriftcr No. 18, 1926). It is 
divided into three parts, the hosts, the porasiteft. and 
the hosts with their parasites ; the last section is 
subdivided into two portions, (1) the general relation ^ 
ships between the two, and (2) the effects of tl»o 
parasite upon the tissues of the hf>Bt. Throe species 
of Munida aw recognisfMl, namely, M, barnffiu, a 
form rart^ly found below 100 m. ; M. mrai (thti M. 
rugom of Sars but not of Fabrioius) generally found 
between 100m, and 300 m.; and M. te7iuimana whicli 
has 260-300 rn. as its upjK>r limit. Tlu*et^ species of 
parasites arc also recognised, namely, Lemoiodiacua 
ingolfi found on all s^iccies Munida but principally 
on M. aarai ; Triangularis munidm similarly found 
on all but mostly on M, aarai, and T, boshmii found 
equally on two H|>e<}ieR but only once on M, bamffia 
in many thousands of spfjcmru^iis. The infection takes 
place at a moult of the host. In a number of double 
infections it was found that l>oth parasites were 
<)f the same size, and so presumably infwted the 
host at the same time. A smaller group, howen er, 
showwi infections at different moults, and fnjm 
this it is evident, despite wduvt was previously 
thought, that infection does not ensure immunity 
against subsequent infections. Tlie offetjts of 
|>arasitisni on the host are fully discussed, and the 
author finds that Oeoffrey Smith’s theory does not 
explain the phenomena in Munuiu. ’fhe work ih 
well illustrate^l. 

A New Enteropneust 

KAPKI.U8 {Ann, Kat, Mus., 8 ; 1936) giws a 

detailed account of a new enteropneust, 6'accogloaaua 
inhacemia which was coUooted by Mortenson and 
by van der Horst in Lourengo Marques. It presents 
two features of interest. First, the nervous tissue is 
very well developed and an epidermal nerve layer in 
jiroaent in proboscis, proboscis stalk, collar and a 
thinner layer in the body region. In the collar tl»e 
central nervous system is hollow for part of its 
course, and its neural crests are still in direct con¬ 
nexion with the epidermis without being separated 
from it by the limiting membrane. This shows 
clearly its derivation from the ectoderm. The body 
region also has a dorsal and ventral coni, and the 
position of the former is marked extomally. Secondly, 
for the genua, this species possesses a lajrge niunl>er of 
gill slits, up to 82 pairs. The last six pairs are reduo<Hl 
to mere circular oatiala, without tongue bars, placing 
the alimentary canal in diretJt communication with 
the exterior. 
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Metabolism of Stored Fruit 

The inhibition of ripening in fruit and of gorinina' 
lion in and potatoes has rec.-enfcly boon dis- 

cviBSod by M. Copiaarow (J, Fom, and Hort, ScL, 14, 
1,9; 1936). In eseperimentB with potatoes ho has 
obtained inhibition of sprouting and supprtisBion of 
fungal deoay by spraying with a 1 per cont solution 
of maleic acid in amyl acetate. Normal development 
ooourred on discontinuing the treatment. Similar 
results were obtained when i>otatoes were treated 
with an amyl acotate emulsion of the ether extract 
residue from uuripo appU^» whilst the extract residue 
from mature apples gave slight sprouting and ovor- 
ri]>e apples more \igorous sprouting. Ripening of 
Newtown Pippin and Jonathan apples, pears arid 
green bananas was also suppressed by the maleic acid 
treatment. In all cases, an aqueous solution of maleic 
acid was found to bo xinstable in its inhibiting effect 
compared with the amyl acetate solution. Attention 
is directed to the fact tliat the decline in naturally 
occurring inhibition is ar^oompanied by evolution of 
tho' accelerator (ethylene), and it is suggested that 
maleic acid may probably be identical with the 
natural inhibitor, the ‘blastokolin’, which, according 
to Kockemann, has the properties of an unsaturated 
acid. On tlie basis of the chemical and physiological 
similarity between maleic acid and the naturally 
occurring inhibitor and the constitutional link 
between ethylono, maleic acid and the acid-fruit 
oo^tituents, it seoms not improbable that maleic 
acid acts as inhibitor and is degraded to ethylono 
with the onset of ripening. Certain practical applica¬ 
tions to Iruit storage are discussed, and it is suggested 
that paraffin oil WTappers containing maleic acid 
might be effectively used. 

Ink Disease of Iris reticulata 

Thr outer bulb scales of Iris reticulata art> some¬ 
times attacked by a fungus which oauses the appear¬ 
ance of inky black patches. Myetroaporvum aduatum 
is the organism concerned, and as its horticultural 
significance is not fully understood, Mr. D. E, Green 
has carried out several experiments upon the incidence 
and control of the malady (J. Hort. Soc., 61, 
Pt. 4, 107-176, April 1930). Artificially inoculated 
bulbs rotted very quickly, but naturally infected 
organs flowered, and showed relatively little effect 
of the disease, excr^jil a decrease in the number of 
bulbs over a period of years. Rotting was always 
more rapid in unstoriiisod, than in sterilised, soil, 
thuB indicating that the actual destruction of tissues 
is brought about by secondary organisms. The ex- 
porimonts on control seem to show that it is improb¬ 
able that any simple treatment can eradicate the 
disease, and the most that can l)e done at present 
is to reduce the spread of th(? fungus by annual 
lifting aud removal of disoastnl bulbils. 

West African Timbers 

L-ndek the auspices of the Department of Scientific 
Industrial Research, two pamphlets have been 
issued by the Forest Products Research Laboratory, 
Princes Riaborough (For, Prod. Hea. Records, Nos. 6 
and 7. London; H.M. Stationery Office, 1936), 
dealing with the properties of on African mahogany 
^d mansonia respectively. Generally speaking, the 
investigations on the two timbers are discussed under 
distribution, description of tree and of the timber, 
seasoning and mechanical properties, durability, 
w^orking qualities, uses and supplies. The home of 
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both species is in the African forests. The African 
mahogany (Khaya arUhoihsca) occ\irB in mixed ever^ 
green and deciduous forest, ran^ng from the Ivory 
Coast, through the Gold Coast, Nigeria, French 
Camoroons and Angola to Uganda in the east. I'he 
specimen of the tree submitted to tests at Princes 
Riaborough came from Uganda. ITie supplies in the 
past have como mainly from the Ivory Coast, From 
the tests undertaken, it is considered at Princes 
Riaborough that this mahogany is suitable for the 
purj>oaos to which other African mahoganies are 
applied. It is said to be superior to Khaya ivorenaia 
in strength, but only 6<iual in stiffness, whilst imder 
transverse loads the timber is slightly inferior to the 
Central American mahogany, Swietsnia macrophylla. 
Valuable data on the African mahoganies have 
also been obtained by French investigators (Bois 
Coloniaux ; Plaquetto documentairo ^dit6e sous 
les auspices du Comit4 National des Bois Coloniaux. 
Paris; Mus^o des Colonies, 1936). The Mansonia 
{Manaonia altiaaima), so far as present records go, 
occurs in the deciduous forests of west tropical 
Africa from the Ivory Coast through the Gold 
Coast, Dahomey to Nigeria. From the research 
work undertaken by one of the sylvioulttirists in 
Nigeria with this sp€>cies, it would appear to be 
p) 0 ssibly more abundant than hos hitherto been sixr- 
mised ; and it soems under suitable conditions to 
regenerate with comparative ease. The timber has a 
similarity to black walnut in appearance and strengtli 
properties. It is therefore considered tlmt it should 
be fit for use for practically all purposes for which 
black walnut has previously bwn employed, in- 
eluding the manufacture of propellers for aircraft, an 
important and increasing economic demand. 

Hallef6rs Doleiite Dyke^ Sweden 

An im{K>rtant contribution to the petrology of 
ha^ltic intnasions is made T, Krokstr6m in a 
study of the great Hallefttrs dyke of Middle Sweden 
{Bidl. Qeol. Inal. XJpaala, 26, 115-263; 1936). The 
dyke is about 40 km. long, has an average width of 
1 km., and tren^ east and west. The marginal type 
is mainly ophitic olivine-dolorite, associated with a 
coarser variety which locally shows a glassy develop¬ 
ment of its interstitial material. The central parts of 
the eastern half of the dyke display an apparontl,>^ 
continuous variation from coarse, even-grained 
dolerlte to markedly porphyritio types with a very 
fine-grained groundmoes. The latter types, and even, 
in part, the dolerites, have locally been subjected to 
albitisation which is referred to late magmatic pro- 
oesses. A few sn^l dykes of odamellitTo affinities 
intersect the marginal dolerlte and are interpreted as 
consanguineous with the rooks of the central suite. 
Certain granophyre veins, however, found near the 
margin, are thought to have been generated by 
transfusion of the gneissic coimtry rooks. In the 
western part of the dyke a few exposures of holainkitio 
rooks and epidotio breccia occur* These are inter¬ 
preted as results of pneumatolytio aotion combined 
with a certain amount of mechanical defonnation. 
The ago of the dyke cannot bo irrefutably established, 
but it is shown that there is no reasonable objection 
to the general opinion that it is post-Jotnian. Com¬ 
parison is made with the Breven d^. It is found 
that both dykes are consanguineous, but that the 
present section exposed through the Breven dyke is 
a deeper one compared with that tlmmgh 
Halleffirs dyke. ' 
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Destructive Earthquakes of 1935 

Ik the latest issue of the MeUiriaux pour V6tude 
dM OahmMe (No. 86, 160-163; 1985), M. 0. Bois 
gives a list of the destructive earthquakes that 
ooourred during the latter half of the year 1935 (see 
Natubs, 136, 630; 1985). The total number of 
such earthquakes is 24, making 40 for the whole year, 
in some of which, however, the damage causod was 
extremely slight. During the first half of the year, 
there were four earthquakes of the highest degree 
(III) of Milne's scale for destructive earthquakes, 
and during the latter half only one, namely, the 
Turkestan tvarthquake of October 8, during which 
105 lives were lost. If the total number of earthquakes 
for the j^ear is somewhat less than usual, their 
dostruotivenoas, as measured by the loss of human 
lives (about 36,000), is above the average of afxjut 
28,000 given in Naturk of Ajiril 11, p. 606. 

Surface Temperatures in Sliding Friction 

F. P. Bowden and K. E. W. Ridlor {Proc. Roy. 
iS'oc., A, May 1) have made experiments in which 
two metals in sliding contact were used as the 
elements of a thermocouple, and estimates of the 
surface temperature wore made. This temperature 
may bo quite high (above 1,000'’ for constantan on 
mild stool), though the mass of the metal remains 
cool. A simple calculation of the rate of production 
of heat and its transfer by conduction shows that 
high local temperatures are to be expected, partiou- 
larly as only a fraction of the surface is a<ituall>’ 
in contact. The temperature rises with the load and 
the speed of sliding but reaches a constant value 
corresponding to the melting point of one of the 
metals, when the latter is relatively fusible (for 
example, gallium, Wood's metal, load). ITie experi* 
ments were mpeated with the surfaces lubricated 
under ‘boundary’ conditions—that is, coveretl with 
an adsorbed film of lubricant. Here also high tern- 
}>eratuTos were observed, and it is suggested that tlie 
high temperature is an important factor in the break¬ 
down of the boundary film. There is evidence from 
other work that the boundary film is continually 
broken down and regenerated during sliding. 

New Methods in Mass Spectroscopy 

A. J. Deb£P 9TRR has ret^ently dosoribed [Proc. 
Amer. Phil* 5oo., 76, 8) a new maas-speotrograph with 
which he hoe obtain^ several new and import«int 
results (see Natube, 136, 642 ; 136, 993 ; 136, 66 ; 
136, 180). The source of positive ions is a vacuum 
spark energised by a Tesla circuit. This arrangement 
gives singly and multiply charged ions of all the 
electrode metals tried, including palladium, platinum, 
gold and uranium, which have proved recalcitrant 
in other arrangements. The arrangement for analysing 
the rays consists of an electrostatic field between 
curved pla^, followed by a magnetic field, and it 
gives focusing of ions of constant tn/e even if both 
their initial directions and initial velocities are spread 
over limited ranges. This double focusing property 
repreaents an advance on the arrangements of Aston 
and of Bainbridge. 

Locating Undergro^d Rock by Sound Waves 

Ik l?0(ids end 8$r$€l8 of April, a simple method 
developed by the U,S, Bureau of Public Beads for 
locating the distanoe of rook bc»ieath the ground 


surface is described, and is said to bo giving excellent 
results. The method has been previously used ex¬ 
tensively when prospecting for oil at considerable 
depths, but in these coses elaborate, and costly 
apparatus has been used. The device now employed 
is a highly sensitive seismograph, and by its use the 
time and expense required for drilling to find out 
how deep the rook lies is saved. Accurate results 
arc obtained by measuring the speed with which 
on impulse from the explosion of a buried blasting 
cap travels through the eartii. The impulse travels 
through soil at a speed of 1,000-6,000 ft. per sec, 
but througli rock it travels at a rate of 16,000- 
20,000 ft. per sec. When the cap is exploded, a record 
is made for the time measurement. Hpecial dotectot’s 
are plated on the ground at different distances from 
the ex}>lo8ion and pick up the impulse as it comes 
through the ground. The detectors are electrically 
connected with the time-recording dev’ice. AMien a 
detector is close to the explosion, one impulse coming 
tlirough the soil is recjeiv^ed. At greater distances 
an impulse oomLng through the soil is received and 
also another which has travelled through soil to rock, 
through rock and finally from the rock to the siirfacse, 
arriving at the detector a fraction of a second later. 
At still greater distances the impulse moving through 
soil ami rook arrives ahead of the impulse moving 
more slowly through the soil alone. From the data 
thus obtained, it is possible to calculate how for the 
impulse went downward through the soil Ixjfore it 
encountered rook. 

Lightning Discharges and Atmospherics 

An mv€wtigation has heoxi made by H. Norinder, 
of the Institute of High-Tension Research, University 
of Uppsala, on the relation between lightning dis¬ 
charges and atmospherics in radio-receiving. The 
investigation lastecl ovtsr two years, and a very large 
number of atmospherics was recorded. In a papej- 
to the Journal of the Franklin Institute of May, he 
discusses in detail the observations and the results 
he has obtained. The author’s method of studying 
atmospherics is to use horizontal ot^rials in ooimexion 
with resistances and cathode ray oscillographs. The 
atmospherics were observed in mobile field stations. 
By varying their position it could easily be foimd out 
whether any of the effects were produced by high- 
tension transmission lines. By connecting loud 
speakers to the aerial os well as the cathode ra>' 
oscillographs, a simultaneous record was obtained of 
the noise and the associated disturbances. A very clear 
distinction was obtained between the atmospherics 
of short duration (‘clicks’) and the atrnospherujs of 
long duration (‘grinders’). Tlie ‘clicks’, in the author’s 
opixiion, are due to 1o<m*1 actions inside the thunder- 
s^rm clouds, such aa short sparks which are not 
easy to detect by visual observations. They can 
be seen when on aeroplane traverses local showers 
of rain, snow or liail. The ‘grinders’ ore quite 
distinct from the clicks both in their general aspect 
and the way they vary. Good reasons are given 
for believing that ‘grinders’ are cauaed by distant 
lightning discharges. It is shown tliat the field 
of an elootrio discharge will, after a short pa^ge in 
the atmosphere, bo transformed into superimposed 
components having different periodic variations. 
The sometimes apparently complicated forms of 
atmospherics are in most oases foiind to be a 
secondary eff^t caused by gradual deformation 
during transmission. 
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Growth of Knowledge of the lono^here 


I T is now well known tliat all long-distance radio 
communication takes plaiio by tho proi>agation 
of electric waves through tho upper regions of the 
atmosphere which are embraced by the modern 
term ‘ionosphere*. Although a conducting upper 
atmosphere was postulated in 1902, direct experi¬ 
mental evidence of its existence was not obtained 
until 1924. Since the latter date, a vast and 
increasing amount of research has been devoted 
to tho ionosphere as a branch of theoretical and 
applied jjhysics. Wliile the major portion of this 
work has been conducted in Great Britain and in 
tho United States, the fascination of the subject has 
attracted a number of research workers in other 
countries. The results of this work are generally 
recorded in the various sciontitif! j>ublications of tho 
w'orld. Those publications are so numerous and so 
widespread, however, that the industrious worker in 
tho subject is faced witli a strenuous task if he is to 
study them all. Those whosci main interosb lies in 
other fields find it increasingly difficult to maintain 
an up-to-date knowledge on tho ionosphere, and 
particularly to keep a clear perspective view of tho 
progress which heus been achievocl and of its bearing 
on other fields such as meteorology and geophysics. 

It is hero that Prof. S. K, Mitra has come to our 
rescue with his “Report on the Present State of our 
Knowledge of tho Ionosphere”, which was prepared 
for the of>ening of a symposium organised by the 
National Institute of Sciences of India in 1935, and 
is now reprinted from the Proceedings of that btsly. 
I'his report presents in a connects! and concise form 
tho main results of both thoonjtitjal and experimental 
investigations on the ionosphere during the past twelve 
years. Tho work has been treated from a funda¬ 
mental point of view, and it is not concerned with 
tho science or practice of radio communication 
except in so far as radio methods are nowadays 
employed as a tool for the exploration of tho upper 
ritmospherc. 


Tho first large section of tlie paper gives in a clear 
and concise manner the tlioory of the propagation 
of electric waves through an ionised gaseous m^um, 
introducing in sequence tho effeots of the earth's 
magnetic field and of energy dissipation by oollisiontt- 
The results of tho theoretical treatment are illustrated 
by typical dispersion curves showing the effects of 
those quantities upon the refractive index and absorb¬ 
ing powers of the medium and on the polarisation 
of the transmitted waves. 

Next, im outline is given of the thro© main ex];ieri- 
montal methods which have l)een developed for the 
study of tho properties of the ionosphere. Tho two 
of these moat widely used involve tho omission of a 
radio signal with special characteristics impressed 
upon it, and the study of the echo signal upon its 
return from tho ionosphere to earth. A description 
is given of the methods by which information is 
obtained, from such records, on the equivalent height 
of tho ionosphere, and the density and gradient of 
ionisation. Indeed modern reeearcli based on a study 
of such records of received signals is providing us 
with a detailed knowledge of tho structure of tho 
atmosphere at heights above about 80 km. ; such 
knowh^dge is at present unobtainable in any other 
way. Throughout the paper, typical results of this 
research are presented in graphical form, and an 
appendix pisividos a bibliography, which has tho 
merit of being obviously selected on a critical basis 
rather than of being entirely comprehensive. 

Prof. Mitra appears to have succeeded admirably 
in compressing a large volume of matter int<i a small 
8pa<!e, and in a subject which is progressing as 
rapidly as that under discussion, this has necessarily 
involved omitting reference to many investigations, 
which although helpful in tlio general progress of the 
work, are of lesser fundamental importance. The 
report should prove of great use to those studying 
or carrying out research in this most fascinating 
subject. 


Bacteriological Grading of Milk in Great Britain 


G rading <»f milk wow intTOduced in Great 
Britain in 1923. Producers who conformed to 
certain niles and attained certain standards for tho 
milk they supplied were given tho right to aj>ply 
certain statutory names to their producjts. It was 
expected that both the j>ublic and tho producers 
would Iwnefit, the formtir by obtaining a more 
hygienic milk supply, tho latter by an increased 
commercial return—liopes not altogether realised. 
After consideration and consultation respecting the 
working of tho Order during tho past seven years, 
the Minister of Health has decided to institute a 
now “Milk (Special Designations) Order, 1936“^, 
which came into operation on June 1, 

Tho now Order has two main objects—to transfer 
from the Minister to local authorities the duty of 
granting licences to producers of certain graded milks, 


and to improve and simplify the special designations 
of milk. The present designations ore ‘Certified’, 
‘Grad© A. (Tubemulin Tested)’, ‘Grade A* and 
‘Pasteurised’, It is considered that so many grades 
create confusion, and the designations of some do 
not give a clear indication of their nature. Accord¬ 
ingly it is proposed to reduce the number of grades 
to three—‘Tuberculin Tested’, ‘Acoredited’ and 
‘Pasteurised*. ‘Tuberculin TesrtM’ is raw milk from 
tuberculin tested cows and will replace the existing 
designations ‘Certified’ and ‘Grade A^ (TuberottliH 
Tested)’; it may also bo pasteurised, ‘Accredited’ 
milk will replace the present ‘Grade A’ milk, and like 
the latter will be raw milk from cows regularly 
inspected by a veterino^ sur^n, but not tuln^uUn 
tee^, ‘Pasteurified’ miUc will, os at Iwesent, be milk 
which has been held at a temperature of 145*-1 BO® F, 




NATURE 


957 


June 6 , 1936 

for 30 mmutes. Tile new Order contains a number of 
other provieiona and administrative requirements for 
oarrying it out* As it will affect large numbers of 
people. Bir Kingsley Wood has also issued an explan¬ 
atory Memoreuiduxn sotting out in non-technical 
language the effect of the Order and the way in 
which it will work*. 

Baoteriologioal standcu'dH were prescribed for the 
X'-arious classes of graded milk imder the Order of 
1923, namely, ‘Certified* and ‘Grade A. (Pasteurised)’ 
must not contain more than 30,000 bacteria per c.c. 
and must not contain coliform bacilli in 1/10 c.c., 
‘Grade A. (Tulwreulin Tested)’ and ‘Grade A’ must 
not contain more than 200,000 bacteria per c.c. nor 
oolifomi bacilli in I/1<K) c.c., and ‘Pasteurised’ must 
not contain more than 100,000 orgtinisms per o.o,, 
and the conditions for sampling and tt>eting weif^ 
standardised by the Ministry of Health so far as 
possible, BO that it waa hoped that reasonably con¬ 
cordant results might be obtained by different 
analysts. It was fovund in practice, however, that 
rei>utabJe workers employing a similar technique 
obtained the most discoidant results, and a critical 
inquiry into the validity of the methods available 
for the bacteriological grading of milk was oarriod 
out for the Medical Kosearoh Council by IVof. G. S. 
Wilson and his assistants*. It was found that the 
plate count test for numbers of bacteria breaks down 
on account of the irrc^gularity of distribution and 
(^lumping of the organisms in the milk, so tliat, under 
the l>est conditions, on any count an allowance oi' 
i90 por cent may have to be made. Much the same 
may be said of the coliform test, except for pasteur¬ 


ised milk, when it may be of some value, serving as 
an index of the efBciency of the processing if per¬ 
formed witli the freshly pasteurised milk. The new 
Order, therofoixj, while prescribing plate count teste 
for raw ‘Tuberculin Tested’ and ‘Accredited* milks 
until December 31, 1936, substitutes for them a 
methylene blue reduction test for these milks on and 
after January 1. 1937. In addition, a coliform test 
is proscribed for these milks. Plate counts are to be 
continued for ‘Tuberculin Tested Milk (Pasteurised)’ 
and for ‘Pasteurised’ milk, the method of carrying 
out these teats being the same as obtains at present 
(Memo. 139/Poods). The methylene blue reduction 
test was the subject of much experimental work b>' 
Prof. Wilson and his colleagues, and appeared to 
fulfil most of tlie requirements demanded of a tfOSt 
for routine grading of raw milk. It is a simple test, 
with a very small experimental error, can be cjirrietJ 
out by relatively unskilled workers on a largo numlier 
of samples, and requires little equipment. By means 
of it, milk con bo classified into tlie throe or four 
grades necessary on the basis of oleanluiess, it affords 
a useful index of the keeping qualities and gives mor(' 
information about the milk than does the plate count. 
Allusion is also made to the possible use of the 
phosphatase tost of Kay and Graham for the detection 
of imperfect pasteurisation. 

* UliilHtry of : Btati 4 U)ry Eulea aiid Orders 1930. No. S50. 

44. net. Circular 1&33. 24. net. (Xjondon : fi.M. Stationery 
1936.) 

■ Sale of lillk under Special Designations. Memo. l97/Food8. 34. net. 

* Meiltcal Aoscarch Council. 8|>eclaJ Report Series, No. 206 : Tliu 
Hacterloio^oai OradJng of Milk. By G. S. Wilson, assisted by R. S. 
Twlgg, R. C. Wright, C. H, Hendry, M. P. Orwell and I. M&ler. Pp. 
392. (London: HU. Stationery Office, 1936.) 7». 64. net. 


Transitional Cultures in the Stone Age 


A STUDY of the lafco palsBolithic, mesolithic and 
early neolithic periods, of which the conclusions 
point to the necessity of a reclassification and further 
refinement in the definition of their characteristic 
industries, is based by M. Laurent Coulongos on his 
ex]3loration of the prehistoric sites of Sauveterre-la- 
Ltirnance (Lot-et-Goronne). His report on his ex¬ 
cavations and discussion of the evidence are published 
bv the Institut de Pal^ontologio Humaino {Archives, 
mm, 14). 

Two sites wore under investigation. They are 
situated on either side of the Paris-Agen railway in 
the valley of the Mmanoe, a tributary of the Lot, in 
the Canton of Fumol in the north-east of the depart¬ 
ment. One of the sites consists of two rock shelters 
on the south aide of a detached island of the Cre¬ 
taceous limestone, known as Le Martinet. They 
were first brought to light in 1868 when the rail- 
Tnad was under construction. M. Coulonges began 
excavation here in 1923. The second site, situated 
300 metres away to the north, is a rock-shelter on 
the north side of the Koc Allan beside the P4riguoux 
road. 

Ls MartinsL On this site ten different levels wore 
clearly to be distinguished. Its importance lies in 
the fact that here, for the first time, was found on 
one and the same site a stratigraphic succession of 
Upper PakeoUthio, Mescdithic and Neolithic. Of the 
various levels, the first was archieologically sterile, as 
was the third; ^e second level is Upper Polasolithio, 


the fourth, fifth and sixth, Mesolithic, the soventh. 
Neolithic, and t)ie eighth. iron Ago and Gallo- 
Roman, with sub-soil and soil above. 

In regard to cultures, that of Level 2 is Upper 
Magdalenian, but with (jertain resemblances to 
Azihan, more especially t}»o Azilian of the Dordogne, 
and it is, therefore, here regarded as a proto-Azilian, 
In the Mesolithic throe stages are differontiaU'd. 
Level 4 contains a characteristic. Azilian industry in 
demonstrable relations to palEeolithic types; and 
sharply contrasting with them is a oonsidorabiti 
number of miorolithio implements in a groat variety 
of types in pygmy form. For this industry the specifiti 
name of Sauveterrian is adoptecl. It is followed in 
Level 6 by what is obviously the industry of a now 
race, differing in its culture and habits from the 
Sauveterrian. There is, for example, for the first 
time in this station, the evidence of a hut site. This 
is Tardenois I, and unlike Sauveterrian which clearly 
represents a local development, it is an intrusive 
culture from outside. In this the most typical and 
characteristic implement is tlie trapezoidal barb- 
I>oint (pointe-barbdure). The industry is free from 
extraneous influence, a fact perhaps most patently 
indicated by the striking absence of the cluu'ac- 
teristio sfnall triangular forms of the Sauveterrian. 

The cultural hn^ak between Levels 4 and 6 is also 
marked in the fauna, the presence of the beaver and 
Mdix nemoralis in quantity in Level 4 pointing to a 
period of humidity. 
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Ixnztiediately atove Teurdaiiois 1 is Tardenois II in 
Level 6. Hero appear the tnie trapeee, half-moons, 
the small implements with transverse outtizig-edge and 
the first indications in technique of the approaching 
Neolithic, to which the next level belongs. 

Tardenois 111, the first neolithic phase, appears in 
Level 7, in which there ore several hut-sites, clearly 
of the same age, with an abundance of implements. 
The technique is essentially the same as that of the 
two preceding Tardenois industries, but the cores 
and scrapers are larger and the large burins, planes 
and picl^, and other forma characteristic of a neo¬ 
lithic industry appear. There are no polished imple¬ 
ments. Pottery, absent in the lower levels, is 
abundant. The forms cannot be reconstructed, owing 
to the fragmentary condition of the finds ; but the 
ornament is cither impressed with the finger, in relief, 
or incised in horizontal lines and bands, or in the 
incised ornament, in oblique lines. It resembles 
pottery with impressed or incised ornament from 
Spain, France (Oard, Aude, Dr6me, Lozdre), Swiss 
Ic^o dwellings and the bogiimings of senoolithic and 
bronze in Belgium. Art is represented by an im¬ 
portant human mask in calcareous stone, resembling 
the figures of the menViirs, and a phallic bisexual 
object. The culture appears to be advanced neolithic, 
bordering on the leneolithic. 

Le Roc Allan, Here on the second site no less than 
nineteen levels have been distinguished, extending 
from Magdalenian to the modem surface. Except in 
the Azilion and the Sauveterriem the deposits are 
thin. Impressions of leaves from Tardenois levels 
liavG been identified and indicate a vegetation in 
mesolithic times comparable to that of to-day— 
Hederut Rttscus, /i&r, Populua, TJlmua, Quercuep 
Goryltut^ Acer, The industries of the various levels 
follow those of Le Martinet sufficiently closely to 
call for no special comment here. 

The results of these excavations, and especially 
the stratigraphy of mesolithic industries, constitute 
a contribution of the first importance to prehistoric 
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sexenee. As M. Ooulonges points out, not only does 
it throw U^t on the development of Tardenoisian 
industry and on its differentiation and ehrcmology in 
relation to other cultures ; but it also makes possible 
for the first time the characterisation of a nbw 
industry, often confused witlx the Tardenoisian, 
namely, the Sauveterrian. The Tardenoisian itself, 
which has often been regarded, in the abeenoe of 
stratigraphic evidence, as merely a form or tyxxe, 
must now be regarded as a widdy distributed and 
distinct culture, not entirely microlithio, but one in 
which the trapezoidal implement, if oharaoteristic, 
is associated with forms wluoh conform to the normal 
in size. From this must be distinguished the Sauve¬ 
terrian, on industry with which triangular microliths 
are osstxtiated, and derived from the Upper Palceo- 
lithic. 

In Tardenois I two types are distinguished, a ooastal 
which appears at Mugem in Portugal and in the Mor- 
bihan, with widely spread afiSnitiee, of which the rac itl 
type is seen in the short dolichoceplials of Mugem, and 
a continental, which appears at Le Martinet and in 
the Tardenois of Central Germany, of which the 
racial type is the skeleton of Ouzoul de Gramat. 

Since the distinction to be drawn between Sauve¬ 
terrian and Tordonoisian has been pointed out, its 
existence has been notified from a large number of 
stations generally distributed over France. The 
racial type is the man of Roc-du-Barbeau (Dordogne). 

The olasaification which M. Oouloxigas now pro¬ 
poses is as follows. 

Final PaUeolithio: (1) Upper Magdalenian; (2) 
Proto-Azilian. 

Mesolithic: (1) Azilian, subdivided into a Peri- 
gordion facies and a Pyrenean facies; (2) Sauve¬ 
terrian, subdivided into Extended Aiirignaoian, 
Extended Magdalenian (rare), and Final Azilian; 
(3) Tardenois I, subdivided into ooastal apd con¬ 
tinental ; (4) Tardenois II. 

Neolithic : Tardenois III and the civilisations of 
the 7 >oli 8 hed axo. 


Elements beyond Uranium 


T he possibility of pi'oduciiig elements with atomic 
numborfi greater than 92 was discussed in 1934 
by Fermi and hia colleagues, who found that nearly 
all the elements \indergo some transformation when 
bombarded with neutrons, and it was claimed that, 
among the products derived from uranium in this 
process, two at least, with half-life periods of 13 
minutes and 90-100 minutes, must lie in the unknown 
range beyond uraniutn. 

"In view of the fact that tins claim was challenged 
by von Grosso and Agruss (Natube, 134, 773, 
November 17, 1934), who declared that the 13- 
minute rodio-elomcnt must be an isotoj>e of prot¬ 
actinium, it is interesting to read in the April issue 
of the Berichte der deutachen chemischen Oea^achc^t 
that Profs. Otto Hahn and Luise Meitner and Herr 
F. Strassmoiui have found substantial support for 
Fermi’s contention by devising a satisfactory chemical 
method of separating the products of bombardment 
of uranium from known elements and to some extent 
from one another. Thus the so-called 13-iuinute and 
UMl-rainuto pi*oducts are both precipitated by 


hydrogen sulphide from strong acid solutions con¬ 
taining either platinum or rherdum as carriers, 
whereas elements Noa. 90-92 all remain dissolved. 
Moreover, they do not share with proiactmium (No. 
91) the characteristic property of oo-precipitation 
with zirconium phosphate. Thus it is concluded that 
they are trana-uranic elemetits. That they are not 
themselves isotopes follows from the fact that they 
can be separated by means of sodium hydroxide. 

Further examination lias shown that the half-life 
periods have been incorrectly estimated, and that 
the longer-lived product is a mixture of homologues 
of the platinum group (Nos, 94-96). These can all 
be Boparated from eka-rhenium (No. 93) by pre¬ 
cipitation in acid solution by platinum foil. Alto¬ 
gether five or six trans-uranic radio^elemente have 
been detected, namely, two isotopes of eka-rhenium^ 
two of eka-osmium, one of eka-iridium and perhaps 
one of eka-platinum, the ooiresponding hidf-lifo 
periods being 16 minutes, 2*2 mmutes, 12 kours^ 69 
minutes, 3 days and about 3 hours. The first and 
third of these are produced only hy neuti^s, 
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the others more readily by xneutrotns which have 
beea ddayed by passage through thick layers of 
water« paraffin and other hydrides, 

T!it) mechanism of the tnuudbrmations is discussed 
at some lengUi. Bombardment of an atom by a 
neutron will produce an element of lower atomic 
number whenever an a-particle or a proton is 
eliminated, but this e(ffeGt will be counteracted or 
oven reversed when the tmstable product emits 
suMoient ^-radiation. On the other hand, an initial 
decrease in atomic niimber may be avoided, either 
by the expulsion of a second neutron along with the 
bombarding neutron, or by the mere absorption of 
the latter without nuclear disintegration. These 
effects are produced by ‘fast* and ‘slow* neutrons 
respectively, and in both oases the initial products 
become stabilised by the emission of p-rays, with 
consequent increase in atomic number. 

A plate showing throe photographic exposures by 
theL^ilson method in a magnetic field is given as 
evidence of the p-rarliation of irons-uranic elements. 


Educational Topics and Events 

Beltast.— The Senate has decidtxl to confer the 
honorary degree of D.Sc. on Prof. T. H, Mili'oy, 
emeritus professor of physiologjs and Prof. W. H. 
Morton, emeritus professor of physics. 

Cambiudor. —It is proposed by the Buildings 
8 yndk><tto that a site for a now School of Anatomy 
bo assigned on the Downing Street site in the court 
surrounded by the S<!hoole of Agriculture, Pathology 
and Biochemistry and the Moltcno Institute. 

D. R. Pye, of Trinity (Jollogo, has been approved 
for the degree of Sc.D., and Miss M. J. Stephenson, 
of Newnliam College, for the title of the degree 
of Sc.D. 

Dr. E. A, Moelwyn-Hugh€», of Corpus Chriati 
College, has been admitted by incorporation to the 
degree of Ph.D. 

Mr, F. T, Brookes, fellow of Emmanuel College 
and University reader in mycology, has been ap¬ 
pointed to the profeasorship of botany va<5ant by the 
resignation of Prof. A. C. Seward. 

The Cambridge Philosophical Society is holding on 
exhibition of historic scientific apparatus in the Old 
Schools on June 8-28. The exliibition will be opened 
by Lord Rutherford in the Regent House of the Old 
Schools on June 8 at 9 p.m. 

Livbrfool. —^The University is to confer the 
honorary degree of Doctor of l^ws upon Mr. Harold 
Cohen in special recognition of his munificent gift 
of £100,000 for the erection of a new Library, and 
for his previous gifts to tlie endowment fund of the 
library, and to the Students’ Union. 

LoEDcm.—The University's great scheme for 
Ik '.ding on its Bloomsbury site to the north of the 
British Museum is in process of realisation. The 
‘senate^houae block’, comprising accommodation for 
the meetings of the Court, the Senate and its various 
committees, a wmference room, small hall and the 
administrative offices, is, says the Frincipars Report 
for nearing completion, and it is hoped that 

the first ipart of the move from the Imperial Institute 
building in South Kensington will be achieved during 


the oomiog long vacation. So, exactly a hundred 
years after its foundation by Royal Charter in 1886, 
the University will occupy a home of its own. From 
its foundation until 1900, the functions of the 
University were almost entirely restricted to those 
of examination, and examination statistics still 
figure prominently in its annual reports. In the 
past year, candidates numbered 44,274, as compared 
with 42,822 in 1934 and 16,906 in 1919. The number 
of students reading in colleges of, or affiliated to, 
the University was 13,364. External students 
registered as preparing for the University's oxtomal 
examinations exceeded 12,000, of whom 6,000 were 
preparing for various intermediate examinations and 
4,000 for degree examinations. Among the numerous 
benefactions mentioned in the report, a significant 
item is Sir Montague Burton’s gift of £600 a year 
for the partial endowment of the chair of international 
relations at the London School of Economics. Seeing 
tlxat a large proportion of the students in attendance 
at the School are residents of countries otitside the 
British Isles (37 per cent of the 911 full-time students 
in 1934-35 were from abroad) it is obviously desirable 
to maintain and, if possible, enhance the prestige 
of this chair. 


The Trustees of the Carton Foundation Jiave 
awarded the Carton Foimdation studentship in the 
social sciences for 1936 to Mr. Harold Barger of the 
University of London (University College). The 
studentship, foimded in 1928 by the late 8ir Richard 
Carton, is intended to assist students of exoeptioyial 
capacity to devote themselves lor a year or more to 
the study of social or economic problems of funda¬ 
mental importance. It is open to British subjocts, 
and is of the annual value of £400 and is offered 
every se<Kmd year. Mr. Barger proposes to study the 
economic fluctuations in the United States since the 
Creat War. 

The Committee of Award of the Commonwealth 
Fund fellowships has made the following ap|K)Lnt- 
monts, among others, to fellowships tenable by 
British graduates in American imivorsities for the 
two years beginning 8eptotnber 1936. Gordon Bowen 
(Liverpool and Glasgow), to the University of Cali¬ 
fornia, in geography ; P. M. Butler (Cambridge), to 
Columbia University, in zoology ; H. R. X. IPAeth 
(t'ambridgo), to Harvard University, in bt)tany; 
J. C. Dykes (Cambridge), to the California Institute 
of Teolmology, in engineering; R. C. Flood (Man¬ 
chester), to the University of Chicago, in economics ; 
Dr. G. C. Hampson (Oxford), to the California 
Institute of Teolmology, in chemistry; W. M. 
Honoymon (8t. Andrews), to Columbia University, 
in medicine; J. C, Homol (Edinburgh), to the 
University of California, in chemistry; Dr. M. S. 
Jones (Edinburgh), to the University of Penn¬ 
sylvania, in medicine ; Dr. W. B. Mann (Impt^rial 
College of Science and Technology, London), to the 
University of California, in physios ; F, H. Morrill 
(Liverpool), to the MEbssachusetts Institute of 
Teolmology, in engineering; A. L. Porcival (Cam¬ 
bridge), to the Massachusetts Institute of Technology, 
in engineering ; Dr. Donald Piirdie (Cambridge), to 
Stanford University, in ohemistty; H. D. Springall 
(Oxford)j to the California Institute of 'f'echnology, 
in chemistry; Dr. E. Q. Taylor (University College, 
Swansea), to Brown University, in ohemistiy. The 
following have been appointed to fellowships tenable 
by candidates from the British Dominions: I. P. 
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Norval (South Africa and Oxford), to tlw Kookofellor 
Institute, Princeton, in botany ; W. E. van Heyn- 
ingen (SteUcnbosch and Cambridge), to Harvard 
University, in bio<3hemiatry. Tlie following have been 
appointed to fellowships tenable by candidates hold¬ 
ing appointments in (3overmpont service overseas : 
C. R. I3aruicoat (Now Zealand), of the Department 
of Scientific and Industrial Research, (Government 
of New Zealand, to tVie University of Minnesota, in 
dairy research ; K. M. du Toit (Pretoria), of the 
Department of Agriculture, Government of South 
Africa, to the University of Miiuiesott^, in veterinary 
science; R. (G. Siniinors (New Zealand), of the 
Dopartment of tS^nontific and Industrial Research, 
Govennuenb <jf Now Zeal^d, to the Massachusetts 
Institute of Technology, in meteorology ; Dr. E. J. 
Underwooil (Weston^ Australia and tJambridgo), of 
the Deparbment of, Agriciulfcure, (Government of 
Wostorn Australia, to the tlniversity of Wisconsin, 
in agriculture. 


Science News a Century Ago 

The University of London 

The Tirfijes of June 0, 1836, said, in the form of a 
quotation from the Observer : ‘^As there seems to be 
some doubt rospecting the progress of the arrange¬ 
ments for the constitution of the new MetmpoUtan 
University, we have much pleasure in aimounciug 
that the charter is already in a state of forwardness, 
and will probably be mature for promulgation in 
about a fortnight. In addition to Professor Airy*, 
the Rev. Mr. Thirlw^vll and Mr, Senior, who, we woi*e 
enabled to state some time since, would be members 
of the board of examiners, the public will be gratified 
to learn that the following distinguished persons are 
also to be among the nurnbor :—Mr. Lubbock, Vice- 
President of the Royal Society ; Mr. Sheepshaiilts, 
of Trinity College. Cambridge ; Dr. Arnold ; ancl 
Dr. Dalton, the eminent chyinist, of Manchester.” 

Lyell and Sir John Herschcl 

On Juno 7, 1836, Lyell wrote from 16 Hart Street, 
Rlooinsbury, to Herschel, at the Capo, “A few days 
ago I sent to Captain Beaufort a long letter whioli J 
had written to you, in which I hoped to enclose some 
lotters of introduction to persons at Rio. as you 
wished. I now enclose them, together with the 
abstract of Babbage's paper to which I alluded. . . . 
Yesterday I sat next Babbage at Miss Rogers’ at 
dinner. . . . Mr, Rogers, the poet, woa talking of 
your afitronomy which he htul road, as well os the 
introduction to 'Natural Philosophy’, and with both 
of which he had been much delighted ; and among 
other things, with the manner in wliJcJi you had 
alluded to certain {lapers of Dr. Young’s on light and 
colour, which Brougham has so contemptuously and 
umnercifully out up in the 'Edinburgh Review’. , . . 
I think it wbh Sydney Smith who said of Brougham 
that he had made two great discoveries in the 
‘Edinburgh Review’—the first was that Byron was 
no poet, the .second that Young was no philosopher.” 

Brain of the Negro 

In a paper read before the Royal Society ou 
June 9, 1836, Dr. Frederick Tiedemann, professor 
of anatomy and physiology in the University of 
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Heidelberg and foreign member of thp, Royal Society, 
presented a paper on this subject, whioh he said was 
one of great importance in the natural history, 
anatomy and physiology of man, as well as interest¬ 
ing in a p<7litioal a^id legislative aspect. His extensive 
researches had led him to the following conclusions : 
(1) The brain of a Negro is on the whole quite as 
large as that of the European and other human 
races. (2) The nerves of the Negro, relatively to the 
size of the brain, arc not thicker than those of 
Europeans, as Soommortng and his followers hod said. 
(3) The outward form of the spina) end, medulla 
oblongata, corebellum and cerebrum of the Negro 
show no important differences from tliat of the 
European. (4) Nor does the inward structure, order 
of the cortical and medullary substance, nor the 
inward organisation of the interior of the Negro brain 
show any dilToninoo from that of the European. 
(5) The Negro brain does not resemble that of the 
iirang-utan more than the European brain, except 
in the more symmetrical distribution of the gyri and 
sulci. In conclusion. Prof. Tiodomomi rnaintairuMi 
tViat neither anatomy nor physiology justified our 
placing the Negro beneath the Euroi>oan in a moral 
or inteliectvial point of view. {Phil. Trans.r 497 ; 
1836.) 

Humboldt and Terrestrial Magnetism 

The foremost contributors to the knowledge of 
terrestrial magnetism in the early part of the nine¬ 
teenth century were Hansteen, Gauss and Alexander 
von Humboldt. Born in 1769, Humboldt made his 
celebrated journey in Southern and Central America 
during 1799-18(M, and from 1808 until 1826 resided 
mainly in Paris where ho was the friend of Amgo. 
Returning to (Germany, in (ionjunction with Gauss, 
he organised the (Gorman Magnetic Union and 
vigorously iinprossed the iraportani^o of magnetic 
expeditions on both the Russian and Britisli Govern¬ 
ments. His letter on a systematii! course of observa¬ 
tions in various parts of the world was uddrossed to 
the Duko of Sussex, then president of the Royal 
Society. This was referred to Christie and Airy, who, 
on June 9, 1836, roportfxl favourably tipon it, strongly 
roooniinonding the eiloption of the soliemo. 


Societies and Academies 

Edinburgh 

Royal Society, May 4, 1936. Stefan Jet^einek: 
The theory of electrical traces (address). The ex¬ 
ternal Or superficial effects upon objects struck by 
lightning have long been known. These effects (or 
‘traces’) &to shown to be separable into three distinct 
geomolricai typos—the straight lino, the circular and 
the spiral. In addition to the thermal and chemical 
action, it has been demonstrated that there is also 
a inechanioal action. 

Paris 

Academy of Sciences, April 27 (C.R., 202,1389-1468). 
Dimitri KiABotroHiNSKV : The regime of velocities 
almost equal to the local velocity of sound* Jean 
AKPiii) VUiLE: Indifferent frequencies, Ij^on 
P oMKY; The ,determination and the .harmonic 
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properties of muitiple points of a uniom^sal involution 
of any order. Nicoljvs AbKambisoo : The study of 
the form of a eurv’O or a surface in the neighbourhoo<l 
of one of its |>oints. AiiFRKO Rosenblatt : The 
conformal representation of plane domains. Kaeoi. 
Bokstjk : Groups of classes of continuo<,l trans- 
tbrmations. Fr^d^ric Rooer ; Tlie distribution of 
certain limit diroctions and its application to the 
theory of functions with complex variable. ( 'hables 
Platkier. : Tlie calculation of th<' energy of accelera¬ 
tion of a solid. Fkrnand Aimond : The onetgy of 
aoooleration of a solid having a fixed point. Paul 
Dumanois : A motor with hoa\’y^ fuel, with constant 
pulverisation and with limited maximum presHiire. 
Ai^kht Abnuijs’ : I'he ultra-vdolet spectrum of the 
night sky. Analysis of the results obtaine<l with four 
negatives, one taken ut tht‘ Jui^fraujoch, the others 
at Villoiuios-sur-Seine, The lines measured range 
from 3550 A, to 3030 A. ; below 3030 A., no lines 
could be j)roved witVi ctTtainty. Hen^: 1Ji:oas : Tin* 
nsulity of quantic inwhaiiies. Ja(X4T'Ks Winter : 
The diffusion of Dirac waves. Max (Ikloho an*l 
Mli,e. CHAiUiO'iTK Rouijxaro : ICxjKTinK^ntal re- 
»ear(!heK on the clodnilysis of manganous Halts. The 
oxid(; dejiosiUxl varit^s in coinfKwiiion with the 
oxporimentR] tJonditions, but always contains less 
oxygen than the fioroxide, MriOg. Nicolas KfiRTi. 
Paul Lain:6, Bernard Vincent KoltiIn and Khan/ 
Simon ; The instalJatioin at the Ikdlevue electro¬ 
magnet lalHimtory, of an apjiaratuH for tlie lique- 
faction of helium and for obbiining ti'iiifU'ratures 
below 1®K. by the magnetic metlKKj. l>'seriptk»n 
and photograph of the apparatus. It has been found 
that at these low temperatures some jiaraiuagnetic^ 
salts become ferromagnetic, Rohbiit Guiluen : I’be 
band A in liquid oxygtsn, Bitknne Vassv : 'Hie 
influence of temperature on the absorjjtion spectrum 
of ozone. Tlie absorption sp<M^trum of ozone was 
proved to Ik^ indopondent of the pressure. Mt^siu'e- 
ments of the absorption (jot^tficieut were then nuwle 
at 20® C. and — 80® C. Applying this to the results 
previously obtained for atmospheric ozone, it is con¬ 
cluded that 85 per cent of atrnosplioric ozone is at 
a low temperature, Ky Tsi-ZiS and Weno Wen-Po : 
The absorption spectrum oi' rtibidiujii. Pikukk 
Montagne : The evolution of rooxitions in systems 
in cliomical e<iiiiUbrium submittcKl to adiabatic 
expansion. Georges C^ostkanu : The Rarnan fdfecd. 
of litjuid ammonia and of solutions <if nitratos in 
liquid ammonia. ANDiufc BouLiJfe : The calcium 
metaphosphatas. Proof of the oxisteneo of two 
crystalline varieties of calcium metaphosphebu 
PiEBRB Thomas and Mixk. C. Kalman : The 
catalytic oxidation by copper salts in the presence 
of manganese salts. A. Bouchonnbt ; The nitration 
of celluiose by nitric acid as vapour, NitroceJ hi loses 
containing between 10*0 per cent and 13*7 per cent 
of nitrogen can l>e prepartKl by acting upon cellulose 
with the vapour of nitric acid under r^uced pressure. 
Paul Coruikr : The condenaation of phenylpyruvic 
acid with acetophenone. Raymond Quklst and 
Mlle. Yvette Germain : The synthetic preparation 
of 3-nitro-4-inethoxy-benzyl alcohol and of its etlier 
oxides. Raymond Paul : The hydrol cliarafjbT of 
furyjphenylcarbmol. Gustave Vavon and Louis 
Boubqbois ; The reactivity and structure of the 
primajy aromatic amines. Jacques Bouroart : 
The evolution of the coast of the Iberian {xininsula 
fkom the peninsula of Peniohe (Portugal) to Cape 
Finisterre (Spanish Galicia). Roger Heim; The 
three Agarics with latex of the Madagasoem flora. 


(‘onstantin T. Popbsco ; Researches on mcandri- 
form decortications. Pierre Ghouard : Some 
e.ftectjs of light on gi'owth, flowering, root formation 
and budding in various plants. Kp:NiS: SoukaEs : The 
cmbiyTigeny of the Droseracjefc. The development of 
the embryo in iJrofipra rotundifoUa, Louis C. 
Maillard ami Jean Ettori ; The proportion of 
titanium in the liodies of nuirnmats. Titanium was 
found in vari*^»us organs from man, dog, horse and 
sheep. There appears to bo no contientration in any 
special organ. Georges Blanc and Maroej. 
Baltazard ; The longevity of the virus of inurin 
typhus in the flea, XH?iop»i^lln cheopia. Exiierimonts 
showing that the rat flea may remain infccUsd and 
capable of carrying infection during the whole of its 
life. Paul F. Armand-Deijlltc : The rtisistam^e 
confeiTcd on the ape hy the inooulatioii of an strain 
of hiinaui tuberelo bacillus isolated by hiemoculture. 
G. Ramon and K. J.,KMfsTAVER: Tlu^ value and 
tlviration vd' the innnvuuty conferred by tetanus 
anatoxin in the vaccination of tiie liorse against 
feianus. More than 50,000 Jiorsea hiiv^e be<m sub- 
inittcid to the anatoxin treatment, wliioh haw given 
good rcHuhs, The immunity lasts seiveral years. 
Andrew Watson Skui.ahds rtkI ,1ean Jjaigret : A 
iK'W demonstratior* of the cfTK^acy of vaccination for 
yellow fever. 

Amsterdam 

Royal Academy (Proc., 39, No. 3; 1936). A. J. 
Kj.uyver and .f. C. Hoogkrheide : Some remarks 
on the redufdion intensity of living colls. M. W, 
Woerdeman : ‘Embryonic induction’ by chemical 
subsbinces. W. 11. Kkesom and K. W. Taoonir : 
StruotuJH' of solid chh^rinc. Chlorine lias a tetragonal 
mokxjular lattice, a 8*56 A., c 6*12 A., apace 
group D\h. L. S. Oknstein, H. Brinkman and T. 
Ham ad A : The mechanisTn in the positive column 
of a discharge. Interfiretation of Hamada’s moaauro- 
incnts of the temporatuu'S in the positive column. 
L. S. Ornstein, D. T. J. ter Horst and G. H. 
Frederik : ChiWige of the dipole moment of trans¬ 
former oil tlirough alteratifin during use. The oxida¬ 
tion during use <ian Iw followed by tletermining the 
dipole moment. J. de Gier and P. Zeeman : An 
eighth isotope of molylKlenum. Discovery of an 
eighth isotope at 102. F. K, T. van 1ter.son : 
(■avitation and surface tonwion (2). A disotission of 
the effect of impurities (oil, etc.) in water on the 
occurrence of civvitation. .1. G. van der CoiirtTr : 
Distribution fimctious (6). J. 0. van der Cohput ; 
Some Vinografloff methods. E. (!)ohkn and A, K. W. A. 
VAN Libshout : Influence of meeliauical deformation 
on the velocity of transformation of polymorjihio 
inetalB (2). Influence of metallic admixtures. E. 
CoiiHN and H. L. Bked]^e : Nf)gative cooflicient of 
expansion of silver iodide. The results of Jones and 
Jeien are seriously in error due to their using physic¬ 
ally impure material. 1C. Cohen and W. A. T. 
OoHKN DE Mbkhter : Stu<im on corrosion. E. 
Rosbnbohm and F. M. Jakobr : Localisation of the 
transition points of allotropio metals under various 
conditions by moons of the 8aladin-Le Chatelier 
method. E. Rosbnbohm and F. M. Jaeger ; Measure¬ 
ment of the electrical resistance of metals as a 
function,of the temperature by moans of a twin 
galvanometer with photographic recording. Results 
for nickel between 320® and 430® C. F. M, Jaeger 
and J. A. van Due. : Preparation and properties of 
some orthodiatninooyolohexanes. C. S. Mbykr : 
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Some int>e^al repreeentationH in the theory of Bessel 
and Whittaker funotions. J, D. Gbbbithbn' and 
W. O. V. B, Kloot : Difierences in the flowor-forming 
capacity of Nards^itB Pa&udonarcissus and Hyacinthus 
orienialis. M. G. Rutten : An intorseptol canal 
system in the foraminiferal spotues Discocyclina 
papyracea, Boub^o. L. Boomoaart and J. Vkoman : 
Smaller Porarninifora from tlie marl ssone between 
Sondo and IVIodjokorto (Java), (\ D. Verrijt and 
Ev F, Drion : The frequency <hstribntion of growth 
in hoinogoneourt matorml (2). G. P. Fhkts : Horodit- 
ary variability in the secfl gemn-al ii>n after cross- 
fortilisatif>n bean races. 


Brussels 

Royal Academy {BtdL Cluimr SrL, 32. No. 3, 1936). 
L. (Joj>EAUX ; (1) Algebraic KiirfacoH posHCHHing a 

sinijile linear syHtern, the (.‘urves of wliieh contain an 
involution. (2) Some involntionft Ixdonging to t!ie 
gtmeraiiHt^d HunilMirt Jiurface. J. E. Verscmaffelt ; 
Tlv^ courHC of the liues of constant afllnity in pluiat* 
transforinations of a hi nude subst^uicc. Generalised 
thf^rmodynamic tn:iatminit with Kpijcial I'oforcince to 
supraconductivity ojid liquid helium. Th. De 
J>ONDEU ; I’ho MiKcontirulity brar’kots’ of Hmlamard 
and van Micghem. G. Lttrquin : The algebra of 
nv^entual vwiables (2). L. Dekwidu^ : A congruence 
of twiHt<?d oubicH. G. Sokoeoff : CoJliHion in the 
problem of three bodiew which attract each other 
proportionally to their maSH^^s an<l to a fimotion of 
the distance. E. DEiiPOHTB : DiHcutvory of a ixxjiiliar 
star at the Belgian Royal Olwervatory, The body, 
asteroid or comot, was moving in an orbit of high 
eooeniricity and was rapidly dwreasing in maguitndo, 
W. H. Hknbdiutus : New application of tlie Max¬ 
well - I3e Bonder asymmetric, electromagnetic ttmaor. 
H. VoGKLH : Photolysis of nitrates (Hpectrophoto- 
metric determinations of potassium nitrite, catalytic 
action of manganouH Halt«), Dovclopin(*nt of a method 
for estimating |X)tas8uun nitrite from its absorption 
ill the neighbourhood of 3650 A, K. Zum : The 
oi^tiori of derivatives of ominomethylbenzodioxano, 
of phonoxydiothylamincs and of naphthoxydiethyl- 
amint^H on aqueous diiirosis in the dog. 


Moscow 

Academy of Sciences, C.R.^ 1, No. 3, 1936. K. 
V'OftONOVNKAJA : A minimum problctti in the theory 
of moments and the evaluation of polynomials. N. 
Moisskjev : On soino anepicyclic regions in the 
Asteroidal problem of tlire<j bodies, K. K. Savojskij 
and B. M. Kosvrev : Changes in the absorption of 
weak electrical high-frequency tields by certain fluids, 
in connexion with the strength of these fields. K. S. 
Topohijev : N-methyl-pyridine-thiuram-disulphide. 
A. E. Fer-sman ; Polar iHomorphisni. 8. G. Zeitun : 
The borax content of oilfield waters. J. Chabtt, 
8. A. NEUKAim and K. N. Morozova : Flavins and 
metabolism (3). Action of locioflavin and methanol 
extract from the liver tm blood glycolysis. A. J. 
Atabekova : Gn some anomalies in atypical karyo- 
kineais. A. G. Romavkova : ParoHitism of the mould 
PeniciUimn rtiguloinim^ Thom., on AapergiUiis nigisr. 
M, I. Kniagikiohkv : Difference in the variation of 
the protein oontont in wheat and barley grains within 
one ©ar. A. J . Taranetk : A short review of the 
genera related to Sti<*hapu^ from th© Bering, Okhotsk 
and Ja}>aneHo 8aas. 


Forthc»ming Events 

i^iorked with an a/rt^trisk are t>pen to the puWtV.] 
Monday, June 8 

p^ivisKsiTY or London Institute or Education, at 
5.30.— Prof. Fimest Barker ; “Etlucotion for CitiaieTi- 
ship”.* 

Hotal Oeograpkicad Society, at 8.30.— C. P. Skrine : 
“The Quctla Earthquake”. 

Tuesday, June 9 

Keheakch Drfknck Society, at 3 -(at the London 
H<d»ool of Hygiene anil Toipical Medicine, Kiqipel 
Street. W.fM ).--Antnml General Mooting. 

Sir Malcolm WatBon : “Munson, Hoss and lieed : 
pioneers in Riwoarch in Tropical Modirine” (Tenth 
St.<*phen Paget Memorial I^iH’tiirc). 

tSSTlTUTE OF PATHOLOOY AND ReSKAROH, ST. MARV’S 

HoHPiTAii, London, at. 5,—Prof, S, P. Bodson, F.R.S. : 
“A Study of Psittacosis ViniH and wliat eon be learned 
from it coiK'cming the Nature of Filterable Viruses”. 

Wednesday, June 10 

Royal Astuonomical Society, at 5.-— Prof. A. KoptT : 
“Star Catalogues, especially those of Fundamental 
Character” (George Darwin Lecture), 

Okolooical Society of London, at 6.— Dr. F. .T, North ; 
‘‘De la Becho and his Activities, as revoalml by hi« 
Diaries and C^orrospoudence”. 


Official Publications Received 


Great Britain and Ireland 

Official Gulden to the aardooB and Aquailam of th« Zoological 
.Society of London. By Pr. Julian 8. Hoxley. (New SotIm.) Pp. 
116. (London: Zoolocpcal Society of London.) it. fell 

Worn Power Confensnoe. Annual Keixirt, 1D86. Pp. l3+iv. 

(London ; World Power Conference.) [U6 

The John Innes Hortlcnltural Institution, 1D10-’1985. Pp. 58. 
(London: John Innea Horticultural Inetltutlozi.) 1115 

KxpcrlmenUl Bssearohes and Reporte publhhed by Department of 
Olasa Technology, The Unlvewlty, Sheffield, Vol. 18, Pp. lv + 
330, (Sheffield: The Unlvewlty.) 7$. 6d. 1115 

Education (Swtland). Report for the Year 1035 by tlie Director 
of the Royal Boottlah Muuum, Rdtnburgli. Fp. 13. (Edtubunh: 
Royal Soottiah Mueeum.) [13^ 

Tlie Handbook of the National Inatltnto of Ponltir Hiuliandry, 
Newport, Shropshire, (BulletlnNo.il.) Pp. 52. (Newport; National 
Institute of Poultry Hashaudry.) 1125 

Technical Publications of the International Tin Eesearoh and 
Develoninent Council. Series A, No. 36 : Research on Thin Layers of 
Tin and other Metals. 2 ; The Corrosion of Metals by Technical Insu¬ 
lating Oils. By P. J. uaringhulsen and D. A. Was. Pp. 16. (tendon : 
Intomatlonal Tin Research and Development Coimc!].) Free. (135 

Beale-Hayne Agricultural College ; Department of Plant FathOlagy. 
Twelfth Annual Report fbr the Year ending September SOUi. 1235. 
(Pamphlet No. 46.) Pp. 82. (Newton Abbot; ^le-Hayne Agricul¬ 
tural College.) [13b 

Other Countries 

Journal of the Indiau Institute of Bctonce. Vol. 18A. Part 18; 
Studios In the Proteins of Indian FoodstuRta, vll. GlobuUns of (be 
Aconite Bean (P, aeoniiifoHM Jaoq.), and vlfl. On the Heat Coagula¬ 
tion of QlobuUns from Figna eatiane, Walp.. and P. oeonilf/aKai 
Jacq. By Miss K. Bhogvat. Pp. 1S7-151. 1.2 rupees. Vol. m, 
Part 1; The Sandal Se^ Its Oil and ProteliiB. By MotnahaUl Sroen- 
Wosaya and Nuggeballl Natayana. Pp. 8. 12 annoA. Vol tOA, Put 
2 : Studies in the Proteins of Indian Foodstuffs, lx. DlgoatiMlity of 
the Globulins Dom Cowpea (V^na eaiianfft Wolp.) and Aconite Bean 
(P. aeonUifoliuti Jacq.). By kUss K, and M. Sreenlvosoya. 

O-id. 14 annas. Vol 19A, Fart 3 ; Studies on Starches ttcfm Jndt- 
genons Grains and Toben. Part U. Jowor Storob, and Port Ul, 
Ba^ Starcli, By H. F. Das OupU. Pp. 19-89, 1 rupee. Vol. 19A, 
Part 4: Studies on Starches Irom indigenous Grains and Tubers. 
Part Iv. Cassava Starch; Part v. Starches from DUferont Vatrieties 
of Aloe, and Fart vl. Use of Tintometer In the Study of the Degittd*- 
tiOD Products of Starch. By H. P. Dos Gupta. Pp, 81-43. Mrupeee. 
Vol 19A. Part 5; DetmunoMon of Caibonate, Onconlo Carbon and 
Total Nitrogen In the Same Sample. By T. iL JBhaskiMD, 0, R. 
KaifliOTa Iyer. B. Balaappalan m V. Subrahmonyiuarib. 45-52. 
12 onnsa. (Ba^iGoro; Indian {utRute of Sdene^ . . _ .. (185 


Annab of the Observatory ofLund. No. 5 . 

Marlnen and Avtaton^ By Bith Ttitanan. 45. 
tory.) 





The Protection of 

the Academic AsHmtanee Council was 
’ ^ formed in May of last year to assist 
scientific and other scholars who, on grounds of 
religion, race or opinion, were unable to continue 
their work in their own country, it was hoped that 
its work might be required for a temporary period 
only. In w-operation with other emergency 
organisations, the Council has succeeded in perm¬ 
anently re-establishing 3G3 of the 700 displaced 
scholars who left Germany, and in providing 
temporary support for 324 others in universities 
and other institutions of learning while continuing 
their research. A feature of this work has been 
the ready co-oporation which the Council has 
secured from practically all university institutions 
in giving an opportunity to those displaced of 
oontimiing their scientific and learned pursuits. 

It is now clear that some permanent body is 
needed to assist scholars who are victims of political 
and religious persecutions. The devastation of the 
German universities still continues, and in Russia 
and Italy freedom of study and teaching in large 
portions of the field of learning are still prosorilKHi. 
Within the past year in Portugal, a number of 
universit}" teachers in various faculties have l)een 
retired on grounds of political opinion, and the 
Council has offered its assistance to them. In 
these circumstances the Academic Assistance 
Council has decided to establish as its permanent 
successor a ‘Society for the Protection of Science 
and tioaming’, which will continue its various 
forms of assistance to scholars of any country who 
on grounds of religion, race or opinion are unable 
to carry on the scientific work for which they are 
qualified. The Society will be incorporated as a 
company limited by guarantee, and one of its 
ftmotions will be to build up an Academic Assist* 
anoe Fund to award research fellowships tenable 


Scientific Freedom 

in the Universities of Great Britain and other 
countries by the most distinguished of the refugee 
scholars. 

The issue of this appeal is a pertinent reminder 
of the dangers to civic freedom and responsibility 
existing in some countries at the present time. 
Political events of the last four years have, more¬ 
over, struck heavy blows at the international 
solidarity of science itself. It is not merely the 
displacement of many workers of outstanding 
ability from Germany and other countries and the 
consequent enrichment of intellectual life else¬ 
where. The resulting impoverishment of scientific 
life is less disquieting than the effect of lopsided 
development of science in one such country on 
developments elsewhere. The prostitution of 
scientific effort on war purposes to the extent and 
intensity which we have been witnessing in 
Germany and Italy, for example, constitutes 
exactly that threat to peace which Major Lefebure 
pointed out in the “Riddle of the Rhine'" in 1019 
was to be found in the uneven development of 
chemical industry. 

The position of the scuentific worker under a 
dictatorship is in fact one of the greatest diffi¬ 
culties in the way of the formulation and acceptance 
of a code of professional ethics in such matters 
as the application of scientific effort in warfare. 
Even in Great Britain and in Prance, however, 
professional organisations have largely still to 
acquire the sense of civic or social responsibility 
which can inspire either the formulation of such 
codes or ensure their observance in practi ce. 
Scientific workers are rapidly becoming aware of 
the extent to which political organisations can 
affect the direction of scientific research, and even 
frustrate its efforts, but they have shown little 
sign collectively that they are aware of what is 
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demanded of them even in the interests of soienoe 
itself. 

The reason for this position lies in the 
failure to understand the nature of organised 
society and to recognise simple social truths 
which is a consequence of our neglect of training 
for citizenship. The scientific worker siiffers on 
the whole more rather than less than other 
members of the community from this neglect . The 
very extent to which scientific factors enter into 
the problems of government and administration 
on any scale to-day make it as imperative that 
some training in citizenship should form a part 
of his training, as that the ordinary (citizen should 
receive in his education at least a sufficient training 
in science to provide a background for the life he 
is called upon to live. 

The task before us indeed is that of organising 
society from the civic or municipal through the 
national to the international plane, in a(;cordance 
with a social policy which permits the fullest flow 
of creative thought and activity and the maximum 
enjoyment of the resources at our command. That 
task demands the fullest participation of the 
scientific worker, alike in ascertaining the facts 
upon which action must l)e basted and in con¬ 
tributing to the vital creative thought which 
shapes new means and new policies adequate under 
the conditions of to-day. Unless he is prepared to 
co-oj)erate, we may well see the gradual dying down 
of creative thought and activity no less in science 
than in the political and other fields. 

The limiting influence of {Kflitics upon scientific 
work is in fact making itself felt at a time when 
the service men of science might render is of 
increasing magnitude and iinportan<ie. Not merely 
are now fields of investigation opening up before 
him, such as the whole subject of population in 
its biological, statistical and social aspects, but 
also the spirit of disinterested inquiry, of un¬ 
prejudiced search for tnith and willingness to face 
and accept change which characterises the mind of 
science, are needed as never before. Until some of 
our major problems can be sifted out in this spirit, 
we are unlikely to regain our control over events. 

Nowhere is this more true than of administration 
itself. The emergence of scientific management 
indicates that we are slowly coming to realise that 
organisation is a subject for scientific study and 
that there are definite principles which must be 
discovered and respected if we are to avoid the 
disintegration either of society or of industry under 
the influence of mechanisation and other tbroes. 
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The science of management is as yet in its infancy, 
and probably no factor is more responsible for 
dissatisfaction, inefficiency and injustice either in 
industry or in society than the neglect of sound 
principles of management which have been dis- 
oovered partly by experience and partly by 
deliberate investigation. 

The knowledge that such principles exist and 
can be applied to overcome many of our difficulties 
is itself an inspiration to the scientific as to the 
social worker. Equally important with his con¬ 
tribution to the evolution of appropriate organisa¬ 
tion is the stimulus which his willingness to actjcpt 
and promote change can supply. It supplies a 
corrective to the inherent tendency to pay greater 
respect to the administration than to the creative 
function, and to the resistance to reintegration and 
adaptation of institutions whiclx have outlived 
their utility or ceased to function. The kinship 
between the spirit of service and the spirit of 
scienc/e enhances the value of this contribution. 

Moreover, with this willingness to face change, 
there is usually linked in the mind of science a 
capacity for continuous evolution by building on 
the past and modifying its institutions to meet 
the changed conditions, which offers a moans of 
building a new social order without recourse to the 
violent and revolutionary measures adopted in 
some countries. Within our existing framework 
the continuous and impartial application of exist¬ 
ing knowledge might do much to establish such 
an order and evolve new and more creative 
standards of life and thought. 

The participation of the scientific worker in this 
task is not merely a matter for the individual. 
Education in citizenship may indeed make him 
more aware of his responsibilities and opportunities 
and lead him to participate more fully in civil and 
social life. It is, however, professionally that his 
major contribution will still be rendered, and 
professional organisations occupy a place in society 
of decisive im|)ortanoe. Without this assistance 
we may look in vain for the emeigence of leadership 
of an adequate calibre or for that close relation 
between knowledge and power which alone can 
avert catastrophe. It is meunly from within theit 
own rank that men of science will find the 
support that enables them still to maintain the 
vital freedom of thought and investigation without 
which assuredly our present civilisation is doomed. 
The Society for the Protection of Science and 
Learning should at least ensure that that support 
is maintained, and indeed augmented. . 
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A Treatment of 

A Treatise on Modern Physics: 

Atoms, Molecules and Nuclei. By Prof. M. N. 
Saha and N. K. Saha. VoL 1. Pp. xii+856-f 12 
plates. (Allahabad and Calcutta : The Indian 
Press, Ltd,, 1934.) 30«. 

T here ar© two chief ways of writing a book 
on modem physics. Either an attempt may 
be made to include ©very piece of work of any 
interest, with the aim of enabling the reader to 
find out what has been going on ui every comer 
of the subject, or one may endeavour to pick out, 
from the enormous mass of material, really signi* 
licant and important threads, which guide the 
advances of the present and immediate future, and 
rely on references to monographs and books on 
special branches of the subject to supplement a 
small chosen body of reference to original papers. 
The former is the method of the German ‘hand- 
books’, and necessitates the allotting of the work 
to many hands, and, almost inevitably, a lack of 
lialanoe, proportion and uniformity. The second, 
and probably harder, method is more the English 
and American tradition, as exemplified, in different 
ways, by the “X-rays and Crystal Structure’^ of 
the Braggs and Riohtmyer’s “Introduction to 
Modem Physics”. It demands rigid solootioii, a 
strong critical sense, a personal style and, above 
all, a uniformity of treatment. This does not 
mean that all parts must necessarily be of the 
same standard of difficulty, but that a certain 
standard of equipment and accomplishment must 
be kept in mind as that of the supposed reader. 

The book before us is intended, we suppose, to be¬ 
long to the second class. It is based, according to the 
preface, on lectures to Indian B.Sc. (Hons.) and 
M.So. students, and aims at being “concise, up-to- 
date and self-contained”. A second volume is in 
active preparation, which, if of equal bulk, will bring 
the work up to 1,700 large pages, or more than 
three times the size of Biohtmyer, so that the con¬ 
ciseness is only relative to, say, a (][erman ‘hand¬ 
book', This matter of size is typical, perhaps, of 
what appears to be a great weakness of the book, 
in that it is neither one thing nor the other, a 
short readable treatise or a complete reference 
book. Further, the bulk is largely brought about 
by a lack of proportion and uniformity of treat¬ 
ment, for while some subjects, such as complex 
spectra, are treated on the ‘handbook’ scale, 
others, of undoubtedly greater importance, are 
only just touched. Up*to-date it is not ; we must 
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await the second volume before we can judge if it 
is self-oontained. 

The chapter on “Positive Rays”, for example, 
consists of twenty-one pages, and practically all 
that is said about the method of anode rays, used 
by Aston for so much of his classic work, is that 
it has been used for sodium and potassium “on 
account of the ambiguity duo to multiply charge^l 
ions which are very often present” in the ordinary 
method. Of the general method of anode rays, 
and of what really necessitates its use, nothing. 
The difficulties that necessitate the devices de¬ 
scribed are passed over, Bainbridge comes in for a 
passing reference only, nothing at all is said of 
Aston’s methods of precision, first published in 
1927, nor of the measurements of the departures 
from the whole number rule. There can be little 
doubt that this is one of the most important 
researches in modem physics, especially in con- 
nexion with the energies involved in atomic 
transmutations. Incidentally, in the account of 
the i)Ositive electron which closes the chapter it is, 
perhaps, scarcely just to say, in reference to Ander¬ 
son’s early work, “A repetition of these experiments 
by Blackett and Occhialini has fully confirmed 
this discovery”. 

This treatment of positive rays is, then, woefully 
incomplete, and what is there is not very good, 
for the stress is not laid on the right points. Again, 
taking the chapter on '‘Magnetism and its 
Theories”, to which fifty pages are devoted, there 
is practically nothing on ferromagnetism, no 
mention is made of the magneto-caloric effect, or 
of magneto-striction, and the deduction of Lange- 
vin’s diamagnetic formula is not as plain as 
the authors appear to think. It is clear that 
what interests the authors, to the exclusion 
of other fundamental matter, is the inoidonoe 
of spectroscopic theory, as exemplified by the 
results on susoeptibilitiesand on the gyromagnetio 
effect. 

Against this grudging attention to positive rays 
and magnetism we have 449 pages devoted to line 
spectra, optical and X-rays ; nothing at all is said 
in these pages of band spectra. The main treat¬ 
ment of bands is probably postponed to the next 
volume, but it would have been well to mention their 
existence in the introductory matter on spectra. 
Much of this part of the work is on. a specialist 
scale:. for example, nearly a himdred pages are 
devoted to the analysis of oomplex spectra, which 
is Bootoely a subject (oc the ordinary honours 
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student at all, since success in it is, perhaps, a 
matter of the application of complicated empirical 
relations rather than of simple fundamental 
principles. The task—by no means an easy on©— 
which the authors should have had before them 
in this port of the book is, starting from the 
beginning, to lead the reader up to the modem 
wave-mechanical view of the extranuclear struc¬ 
ture of the atom. Since sijeotrosoopic research 
has, during the last few years, been consolidating 
conquered ground rather than making sensational 
advances, there was an opportunity here to render 
a great service by subjecting our knowledge to a 
critical survey which should show the fundamental 
necessity and servicie of the different quantum 
numbers, in an ordei'ed way. The general arrange¬ 
ment, however, does not make for simplicity of 
exposition, and principles are almost completely 
neglected in favour of detail. 

We start with Bohr’s original theory for 
hydrogen-like atoms, with circular orbits, and then 
go straight on to the fine structure of the Balmer 
lines with Sommerfeld’s relativity correction con¬ 
sidered at length. Here the selection principle is 
introduced in a few lines, with a reference to the 
Correspondence Principle which is never men¬ 
tioned again. We are in the middle of a detailed 
discussion of the fine structure of helium lines, by 
the old method, without any explanation of the 
meaning of the p’s and g’s, or any mention of 
separable variables, before the significance of the 
second quantum number has ever been proiwly 
discussed ; using the Russell-Saunders notation, 
which as here taken up after starting with the 
Paschen notation ; and with intensity tables of 
which we are promised a subsequent ex|>lanation, 
not to be found in this volume, at any rate. This 
is, in fact, the only mention of intensities in the 
whole discussion of spectra. The student is then 
brought back to the doublet spectra, where he is 
introduced to the diffuse and sharp series, and 
told that some lines are not included in those 
two series, but will be dealt with in a later 
section. 

The inner quantum number is first mentioned 
in the next chapter, which is devoted to Group II 
elements, on the ground that it is necessitated by 
the selection prinidj)le. After this we pass on to 
the Zeeman effect, and a detiiiled discussion of the 
Stem-Gerlach effect, still without any clear dis¬ 
cussion of the elements of the quantum theory of 
spectra. The spinning, here called rotating, 
electron is then introduced for the first time, and 
HO much reality is attributed to it that Abraham’s 
old calculation of the ratio of mechanical to 
magnetic moment is quoted, without any indica¬ 
tion to the student that this depends first of all 
upon an arbitrary distribution of electricity within 
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the electron, and, secondly, upcm the application 
of macroscopic methods to the electron, which is 
scarcely in accordance with modem ideas. The 
perijxheral velocity is even worked out on these 
lines, and the absurd value which results is said 
to be unexplained. Surely the coneot view is that 
expressed by Goudsmit himself, when he says: 
‘The electron obtains a magnetic moment to¬ 
gether with this rotation. How large this is cannot 
be predicted, since our information concerning the 
structure and propt>rties of the electron must come 
from experiment.” This is rather an essential 
point, since our authors tend to present many 
points as very much more a matter of deduction 
than they are, and frequently say that somebody 
“showed” something when they mean that he 
assumed it. From a didactic point of view this is 
particularly to be regretted. 

The decisive points are, in fact, too often slurred 
over. Thus the l-s coupling, and even are 

introduced without any explanation, and then 
drox)ped until the whole question is taken up 
again much later under the heading “Periodic 
Classification”, We are given foxirteen pages of 
the theory of the Stark effect, first by Epstein’s 
method, and then by Bohr’s method, but we 
have had no explanation of what is meant by 
angle variables, we have never been told, even 
roughly, what Bohr’s perturbation theory is, or 
had Bohr’s metiiod of quantising contrasted 
with Sommerfeld’s, or even been told what is 
meant by a degenerate system. We have, in 
fact, a mass of detail that can be found, if 
required, in the old books, and no exposition of 
the fundamentals, designed to help the reader to 
understand it. As further examples of how funda¬ 
mental matt/ers are treated we note that while 
there is a great deal about Schrddinger’s and Van 
Urk’s work on penetrating and non-penetrating 
orbits, there is only a passing mention of Sohrdd- 
inger’s wav© mechanics equation, and no mention 
at all of the modem methods of estimating electron 
distribution, as exemplified by Hartree’s self- 
consistent field, for instance. The Uncertainty 
Principle is only onc^ mentioned, in small type. 
There is no attempt to discuss the methods of 
wave mechanics. 

When we turn to such matters as the chapter 
on Rontgen rays, we have a good exposition of 
the elementary work on brystal structure, but little 
attention is paid to the work of the lost ten years 
or so. The chapter on elementary radioactivity is 
good in many respects, but here again we note 
omissions of important matter. Possibly many 
points that we should have expected to find 
here are dealt with in the chapter on nuclear 
physics in the volume that has not yet been 
published. 
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1 cannot help feeling that this book is on wrong 
linee» and, with Prof. Saha’e name and fanoe to 
recommend it, may do much to further in India a 
method of teaching which 1 hold to be pernicious, 
the piling up of masses of complicated and imper¬ 
fectly explained detail and the neglect of general 
principles and fundamental difficulties. We all 
rejoice in the rapid strides which Indian science is 


making, and I wish that 1 could greet this new 
evidence of activity with more encouraging words. 
The learned authors have perhaps wished to under¬ 
take t<x> much. A more vigorous pruning and 
more attention to balance, and to the funda¬ 
mentals of experiment and theory, would have 
sufficed to make the book easier to read, and this 
notice easier to write for a well-wisher. 

E. N. da C. A. 


Shamanism 


Tungus 

Psychomental Complex of the Tungus 
By S. M. Shirokogoroff. Pp. xvi +469. (T^ondon : 
Kegan Paul and Co., Ltd., 1936.) 50^. 

HERE are some notable additions to our 
knowledge of Tungus culture, particularly in 
the sphere of Shamanism, in this work. It is the 
more regrettable that the author’s valuable first¬ 
hand observations among Siberian and Manchurian 
tribes should be accompanied, and to a certain 
extent obscured, by long and rambling theoretical 
disquisitions, couched in a novel and often ambigu¬ 
ous terminology. Their elimination would have 
reduced an unwieldy volume, measuring llin. x 14^ 
in. and weighing 8^ lb., to convenient proportions. 

The title itself raises a number of questions. The 
author states that by the term ‘‘psyohomental 
complex” he names “those oultiu-al elements which 
consist of psychic and mental reactions on milieu”, 
elements which “may be classified into two groups, 
namely, (1) a complex of reactions of a i>ermanent 
and definite character, though they vary within 
a certain range, and (2) a complex of ideas which 
define certain mental attitudes and which may also 
be regarded as a theoretical system of the given 
unit (or even person)” (p. 1). Later, anticipating 
that the term “psychoraental complex” is “likely 
to meet with opposition”, he writes : “It is evident 
that we shall deal with a complex. I call it psycho- 
mental because the phenomena designated as 
menkd may be regarded so only abstractly, while 
they are actually connected with the whole psychic 
complex of the ethnical units and individuals. This 
complex is functional complex”, etc. (p. 46). 

M. ShirokogoroflF is very critical of psychological 
analysis as applied to ethnography, regarding it 
as “a technical method par excellence” which 
“must not be abused” (p. 8), but since the mental 
life of the Tungus forms the subject-matter of 
this book, a more conventional use of psychological 
t>erms would certainly have clarified both the 
A^ment and its exposition. The omnipresent 
term 'complex’ is especially confusing; it may 
denote what is commonly called a culture, as in 


“alien complex” (p. 11), or a single element of 
material culture, as in “complex of winterfurcoats” 
(p. 21), or the psychological characteristics of 
individuals, as in references to an investigator’s 
“own complex”, “personal complexes” (p, 4) and 
“sympathy-complex” (p. 3), Linguistic short¬ 
comings are easily forgiven an author writing in 
a language not his own, but M. Shirokogoroff 
invites a careful scrutiny by his frequent criticisms 
of generally accepted terms. 

The foreword paints a gloomy picture of con¬ 
temporary ethnography, and in the first chapter 
of the introduction there is a comprehensive indict¬ 
ment of the methods and theories of social anthro¬ 
pologists. Thus, Frazer and “L. Bruhl” are 
“mosaicists” (p. 8). The contributions of Malinow¬ 
ski and the “new psyohologioal school” are dis¬ 
missed in a paragraph (pp. 7-8), but with the 
following note : “It is clear that my use of the 
term ‘functional’ is much wider than that adopted 
by S. [sic] Malinowski and his followers ... A full 
‘meaning’ of my use of these terms will be clear 
after the reading of this work” (p. 8, n.**). 

The author devotes the second chapter of the 
introduction to an outline of his “theory of 
ethnos”, which he considers an indispensable 
“introduction to the psyohomontal complex” 
(p. 12). This theory is given a purely abstract 
formulation, with the aid of mathematical symbols 
and physical metaphors. The theory is not illus¬ 
trated by any analysis of specific cultures and the 
thirty-three diagrams oaimot be intended to repre¬ 
sent oven hypo^tical communities, since the dots 
are concentrated along the outer margins of the 
areas assigned to the “ethnical units” in Series I, 
II and V. 

Part One, “Positive Knowledge”, deals chiefly 
with Tungus nature-lore. Anthropologists will 
regret that the author decided to confine himself 
“to the description and analysis of inferences with¬ 
out reproducing . . . the total amount of facts 
gather^” (p. 49), for the inferences are sometimes 
highly speculative, as in the paragraph about 
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^'Animus'* (p. 50), sometiioee platitudinouB, as in 
many of the remarks about paths (pp. 68-69). 
Much more oould probably have been gleaned from 
a few verbatim native statements. 

In Part Two, “Hypotheses’', and Part Throe, 
“Practical Consoquenoes of Hypotheses*', M. 
Shirokogorofif gives a valuable account of Tungus 
religious ideas and praotioes, although he will not 
oountonanoe the terras ^religion' or ‘magic’ for 
Tungus phenomena (pp. 46^-47). Chapter xvii, 
oalled “Souls and Their Managing”, describes the 
disposal of the dead. The author regards Part 
Four, “Shamanism”, as essentially a continuation 
of Part Three, both being concerned with “various 
methods of practical solution of problems resulting 
from the recognition of a series of hypotheses ex¬ 
pounded in Part Two” (p. 241). Students of 
Shamanism, whether or not they endorse this 
theoretical approach, will find a great deal of 
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useful information in this latter half of M. Shiro* 
kogoroff'a work, particularly when the tribe to 
which the observations relate is indicated, as for 
example in the description of (Aorea tmikttoria 
oases (p. 248), of ocoasiona for shamanising (pp. 
311-314) and of individual shamans (pp. 383-385). 
The absence of such indication for the greater part 
of the material in the book is apparently due to 
the underlying assumption that a Tungus “psycho- ^ 
mental complex” exists, that there are com¬ 
binations of traits and attitudes equally char¬ 
acteristic of these widely scattered tribes, living 
under varied conditions, whose only objectively 
established relationship is linguistic. Supporting 
this assumption there is only the author’s sub¬ 
jective conviction that he “could directly penetrate 
into the Tungus complex”, that “oM Tur^us 
notions imre understood in the Tungus system and 
mindy in the Tujigus complex'' (p. 40). E. J. L. 


Mammals of Ceylon 


Manual of the Mammals of Ceylon 
By W. W, A. Phillips. Pp. xxvii -1-373 -f 38 plates, 
(Colombo: Colombo Museum ; London: Dulau 
and Co., Ltd., 1936.) 10 rupees ; 15a, 

HE author occupied his time, while a prisoner 
of war in Turkey, in collecting and observing 
the animals near his camp. Since his release, he 
has employed bis leisure in a similar study of the 
mammals of Ceylon. A catalogue issued by a great 
museum enumerates all the species of the organisms 
belonging to a few or a single family, and is founded 
necessarily on the specimens in its own and in 
other museums ; it is hence largely morphological 
and classifioatory. Tn contrast a ‘local’ monograph 
such as this requires of its reader a certain acquaint¬ 
ance with the locality and its environments, and 
lays its main stress on the adaptation of the 
described species to those. 

In Ceylon there are 109 species of mammals, 
and they are briefly classified into sub-orders, 
families and genera. The fur, colour, sexual 
difiFerenoe and variation in size of each species are 
described, so that they ore easily recognisable. 
Then the reader is taken to the living animals and 
made to consider at greater length the distribution 
of each species in Ceylon and elsewhere, its food, 
breeding and habits. Those sections show the 
author to be a naturalist of high attainment and 
groat enthusiasm ; their value, since Oylon like 
©very other country is evolving, with consequent 
extension of human occupation and restriction of 
wild Nature, cannot be over-estimated. We 


venture to select at random those relating to the 
lorises, the sloth-bear, the mole-rat and the 
pangolin, feeling how aptly they may be used to 
Uluminato many a dull lecture. 

Of esiKJcial interest is the chapter dealing with 
the distribution. In Mesozoic times, Ceylcwn was 
part of Gondwanaland, which was broken up 
before the Tertiary period. Then there would seem 
to have been a temporary connexion in the late 
Eocene. In the Miocene, Ceylon was a much 
smaller island, and there may have been a renewed 
connexion in the Pliocene. In the early Pleistocene 
there was a subsequent invasion from India 
followed by subsidence, re-elevation and land con¬ 
nexion, finally the topography as we so© it to-day. 
These four land connexions each provided its 
quota of mammals, which are now distributed in 
three climatic regions of Ceylon, namely, the dry 
zone influenced by the north-east monsoon, the 
wet zone by the south-west, and the wet central 
mountain zone. Each has its appropriate fauna, 
outside which it is seldom found, the mountains 
being the stronghold of the ‘relics*. There ore a 
very few forms common to all three, most of which 
have a local race in each zone. This is entirely 
contrary to the teaching of “Age and Area** (Willis), 
but 109 Ceylon mammals cannot be compared 
with about 2,800 species of plants, espeoialty ainoe 
the organisation of animals usually requires even 
minute adaptations to enable them to survive both 
varying physical conditions and the ravages of 
their carnivorous brethren and of other vertebrates. 




NATURE 


June 13, 1996 

The Story of tbe PUnt Kingdom 

By Prof. Merle C. Coulter. Pp. ix+270. (Chicago t 
University of Chioago Press ; Xiondon : Cambridge 
University Press^ 1035.) Ids. 6d, net. 

This book forms an eminently readable introduotion 
to botanical science. It is intended primarily for the 
use of students at the University of Chicago, but 
should appeal equally to all those who are anxious 
to gain some knowledge of the structure and life- 
histories of representatives of the principal groups 
included in the plant kingdom. The American 
terminology and phraseology employed by the author 
may be fovind to tK! a drawback by students reading 
for examinations in Croat Britain, but that should 
not deter those who are interested in the subject for 
its own sake. 

After being introduced to the blue*gr€»en algae, the 
roader is able to follow the vario\is forms of internal 
and external differentiation of the plant thallua and 
the reproductive processes exhibited by selected 
members of first the green, and then the more complex 
brown and red algse. Typical saprophytic and para¬ 
sitic fungi are next described, after which the 
author gives an aocotmt of the life-histories and 
increasingly elaborate plant bodies of typical Bryo- 
phytes. Pteridophytes. (fyinnosperms and Angio- 
sperms. 

Special emphasis is laid on the various specialisa¬ 
tions of the higher plants by means of which they 
are particularly adapted for life on land. The phylo¬ 
genetic treatment is, however, interrupted by a very 
clear account of the principal physiplogioal processes 
in plants, and a chapter dealing with bacteria and 
the part they play in the nitrogen and carbon cycles. 
There are also chiq)ter8 dealing with “The Process of 
Organic Evolution’*, ’^Classification” and “Seed 
Distribution and Germination”. 

The book is profusely illustrated by excellent line 
drawings and photographs. Minor errors worthy of 
attention are : (1) the term “spore” is inappropriate 
when applied to the asexual reproductive bodies of 
Phytophthora infestana^ because these bodies, which 
are commonly referred to as ‘conidia’ or ’sporangia’, 
sometimes give rise to zoospores instead of germ¬ 
inating directly ; (2) the word ‘tube’ on p. 202 and 
the headline on p. 153 contain misprints. These 
points, however, do not seriously detract from an 
otherwise excellent book. C. R. M. 

Annual Reports on the Progress of Chemistry for 19^5 

Vol. 32. Pp. 527, (London : Chemical Society, 1336.) 
10s. 

The Annual Reports for 1935 fully justify anticipa* 
tion; and this is an attainment of siibst^oe^ since 
the standard which has been set by previous annual 
issues is indeed high. The whole field of chemistry 
cannot, of course, ^ covered ; hence the selection of 
groups of topics is related to tbe interests of the 
reports, and the volxune catphes something of the 
charm of personal commentaries. 

Dr. H. J. J. Braddick discusses radioactivity cmd 
sub^atomic phanotneoA* and includes a section on 
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oosmic radiation. Dr. C. B. Allsopp, Dr. S. Glasstone, 
Dr. E. B. Maxted, Dr. E. A. Moelwyn-Hughes tuid 
Dr. G. B. B. M. Sutherland deal with a number of 
problems in general and physical chemistry ; a good 
deal of .attention is given to the behaviour of deu¬ 
terium and its oxide, ’heavy water*. Inorganic 
chemistry is discussed by Dr. S, R. Carter, Dr. E. 8. 
Hedges and Dr. W. Wordlaw, who start by examining 
the evidence on which claims to the discovery of new 
elements have in recent years boon made, and then 
turn their attentiofn to the chemistry of certain 
Bolected elements and compounds, and to a review 
of non-ferrous alloy systems. The progress of oiystal- 
lography over a period of two years is desi^bed by 
t)^. i. D. Bernal, Miss D. M. Crowfoot, Dr. K, C. 
Evans and Mr. A. F. Wells. Organic chemistry is 
entrusted to Dr, E. H. Farmer, Dr. E. L. Hirst, Dr. 
R. P. Linstead, Dr. S. ^eat, Dr. F. 8. Spring and 
Dr. E, E. Turner. The chapter on biochemistry is 
written by Mr. A. G. Pollard, Dr. 0. P. Stewart and 
Miss J, Stewart, while analytical chemistry is re- 
viewed by Mr. G. U. Houghton, Mr. L. S. Theobald 
and Dr. R. W. West. 

It would bo easy, but not very profitable, to list 
a number of intriguing matters which catch the eye 
as the pages are turned over; the development of 
spot tests, the accumulation of knowledge oonoerning 
vitamins and hormones, the phenomena of poly- 
mefisation, the problems of Uliniiun, masiuium, 
virginium, and alabamine. It must, however, suffice 
to repeat w^t has, .often before been said: that 
these are reports which chemists study as a matter 
of course, and that others will find in them an 
acceptable picture of progress in that branoh of 
science. A. A. E. 

Z Dztedsiny Nauki i Techniki 

Tom 6 : W Poszukiwaniu istoty Zycia : Historja 
natuTfvlna Jednego PiorwotniiJta. Napisal Prof. Dr. 
JonDembowski. Pp. xii -1-366 -f 8 plates. (Warszawa : 
“Matheeis Polska”, 1934.) zl. 14. 

Prof. Dembowski’s “In Search of the Nature of 
Life” is a second edition, greatly enlarged and brought 
up to date, of his hook “The Natural History of a 
Protozoon”, published about twelve years ago. The 
author tries to describe the problems of general 
biology, taking Poramecium as his example. In a 
series of chapters he discusses some technical problems 
of culture, the structure of Paramecium, movements, 
tropisms, the uptake of food and excretion, rospiratmn, 
reproduction, variability and heredity* psychological 
phenomena. 

The author has the very unusual gift of expressing 
complicated problems in a simple and attractive way, 
with a fine sense of humour, and moreover he never 
distorts the scientific truth. His dramatically written 
story of P<^amecnirri>, which “belongs to an old, 
aristocratic family, whose ancestors lived in times 
when man did not yet exist”, is delightful reading 
for a scientific -worker, who will find gome new and 
interesting points of view. The layman and the 
student of biology will learn of many interesting 
problems and facts. W. W. N. 
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The Anntial Register: 

a Review of Public Evcfuts at Home and Abroad for 
the Year 1935. Edited by Dr. M. Epstein. Pp. 
xiv4-319 +190. (T.#ondon, New York and Toronto: 
Longmans, Qreen and Co., Ltd., 1935.) 30a. net. 

To condense into some three hundred pages the 
history of the world in such a troubled year as 1935 
cem have been no easy task, but it has been achieved 
in this invaluable book of reference. 

About a third of that space is occupied with the 
story of events in Great Britain told admirably in 
narrative fbrm, not lacking in colour and relief but 
wholly free from bias. This is followed by a short 
section on Imperial history and a section on foreign 
history, including a review of the work of the 
League of Nations during the year. Nothing of 
importance in political history he omitted, 

and the whole is readable as a continued story. 

The second half of the book opens with a chronicle 
of important ©vents in social history, followed by a 
lengthy retrospetjt of literature, art and science with 
mention of the more important books of the year 
and extended reviews of about two dozen. Art, 
drama, cinema and music receive ample notice and 
science is condensed into fourteen pages, a terse 
supmiary of research and discovery grouped under 
biological and physical branches. Then comes a 
review of finance, commerce and law and finally 
many pages of obituary notices of prominent men 
and women. 

Certain public documents are, ew usual, given in 
full : they include Herr Hitler’s announcement of 
military conscription in Germany, the British, French 
and Italian notes relating thereto, and the Franco- 
Soviet Treaty of Mutual Assistance. The value of the 
volume is enhanced by a detailed index. 

Cotnmunication Networks 

By Prof. Ernst A. Guillcmin. Vol. 2 : The Classical 
Theory of Long Linos, Filters and related Networks. 
Pp. vii + 687. (New York: John Wiley and Sons, 
Inc.; London : Chapman and Hall, Ltd., 1935.) 
374^. 6(C net. 

The latest developments of the filter question are 
now made available iii English, together with the 
most useful parts of the more difficult classical 
treatments by Zobel. It will be recalled that, starting 
with Campbell, the properties of filter sections of 
specified patterns were tabulated for procedure in 
design, which, after all, is the important aspect for 
the communication engineer; the actual design 
along these lines was, however, an art, in that many 
tries were often nec5essary for a satisfactory solution to 
the problem. Starting again with Cauer, the procedure 
previously based on deductions from transmission line 
conceptions gave way to conceptions based on 
obtaining network structures having specified im¬ 
pedances, using a theorem by Foster and the most 
general of filter structures, the lattice. Guillemin’s 
second volume is therefore of considerable practical 
importance. Transient phenomena in filters are 
adequately dealt with, together with Bode’s methods 
of impedance control. L. E. C. H. 


British Calendar Custotni 

England, Vol, 1 : Movable Festivals. By A. R. 
Wright. Edited by Dr, T. E. Lones. (Published for 
the Folk-lore Society.) Pp, xvi+212+8 plates, 
(London: .William Glaisher, Ltd., 1936.) 12s. 6d. net. 

That eminent folklorist, the late A. R. Wright, had 
made the collection of evidence relating to British 
calendar customs a lifelong pursuit. The much 
desire<i publication of a selection fh)m this material 
has now been mad© possible through the Folk-lore 
Society by the generous assistonoe of his widow. 
The editor, with wise judgment, has elected to deal 
with the movable feasts as a whole in chronological 
order, thus avoiding the complications and diffi¬ 
culties which arise when an attempt is made to fit 
them into the framework of the ceremonies of a fixed 
calendar. At the same time, it is obvious tliat this 
method of dealing with the material has the dis¬ 
advantage of detaching from one another seasonal 
practices, which ore clearly related. This, however, 
is an inconvenience in critical study which will be 
reduced to a minimum when tlie later volume covering 
the fixed festivals appears. It will, therefore, be an 
advantage to postpone the more detailed examination 
of the material until this is available. Meanwhile, it 
may bo notexi for the information of the student 
that this volume, in addition to Slurovetido, Easter 
and attendant observances, Ascensiontide and Wliit- 
suntide, covers movable festivals not dependent on 
Easter, and also some harvest customs. 

Evans' Recent Advances in Physiology 

Fifth edition, revised by Dr. W. H. Newton. Pp. xii + 

500. (London : J. and A. Churchill; Ltd., 1936.) 15s. 

SuGCEssTVB editions of a successful text-book are apt 
to lose something of their freshness. New wine is 
added to the dregs of the old, and though tiie store 
of knowlfxlge grows, its flavour deteriorates. Books 
which deal with the recent advances of soienoe cannot 
be compounded in this way, and each new edition 
must represent a fresh vintage. 

“Reccttit Advances in Physiology” was first written 
by Lovatt Evans in 1925, and three hew editions 
have been written by the same author. W. H. 
Newton has written the fifth edition. There is very 
little left in the book that has survived from the 
first edition. One of the chapters has the same title 
and some of the same figures, but the rest of the 
book is the new wine of physiological advance. 
Lovatt Evans has contributed on introduotiem, and 
a (Chapter on the metabolism of cardiac muscle. 
Newton has written new chapters on carbonic 
anhydrase, the oxygwi supply of the foetus, the sex 
hormones, chemical transmission at nerve endings, 
the spinal reflex, the secretion of urine, and the 
nervous control of micturition and defalcation. He 
has rewritten the chapters on the coronary circulation, 
the carotid sinus, carbon dioxide in the blood, and 
on conduction and excitation in nerve. The publisheia 
are to be congratulated on having diaoovered a 
physiologist with the gifts, and the energy, to pro|ong 
the vigorous life of this well-known text-book for 
advanced studefits. 
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Light and Tcmperatiirc and the Reproduction of Plants* 


By Prof. V. H. 

Effect of Tesipbrature 

HE thermal effect^ that of chilling, now to bo 
coiiHldered, Ih one which ig being oloeely in¬ 
vestigated by numerous biologists. It is truly 
cryptic in nature, for the effect of the temperature 
change may long remain hidden, only showing 
itself at the time of flowering many weeks later. 
The process of chilling young plants in order to 
accelerate flowering appears to have been used 
by an investigator in the United States before 
1857 to secure the early flowering of wheat; but 
it was first investigated by Qassner in 1918 in his 
study of the differences between spring and winter 
cereals. It is well known that a winter variety 
of wheat or rye if sown in the spring will usually 
not flower, that is, wilt not produce an ear at all 
during that season or will ear so late that no satis¬ 
factory crop can be harvested. Spring cereals, 
however, have not this disability. Gassner oon- 
oeived the idea that delay in flowering of the 
spring-sown winter wheat might be due to the 
lack of exposure to chilling which the winter sowing 
ensures. Accordingly he exposed secdUng plants 
of winter wheat for thirty days to a temperature 
a little above freezing point, with the result that 
they flowered about the same time as the spring 
varieties. The effect that may be produced is 
shown in Table II. 


JI 

Winter Cerw]» and Tomperature of OennSnation 

Sowing date 

Date or ear appearance 

Day* early 

X>eoemher 18 
March a 

15-20* C. 

Wheat 

June 10 

C. 

June 9 

7 

Augiut IH 
Sej^mber IB 

July 2»* 

21 

April 15 

Anguat 10 

SO 

AptU 25 

Ko earioff 

Aiiguat 11 

(Inttalte) 

January 9 

Kye 

June 2 

June 2 

0 

February 0 

April 15 

June 0 

June 0 

0 

Augxat 4 

June IB 

47 


The method of chilling seedlings employed by 
Gassner is of course quite impracticable on an 
agricultural scale, since the delicate seedlings oould 
only be sown with the most careful individual 
handling. It is evident that if the method is to 
be of any practical use some modification is 
essential. Such a successful modification has 
recently been achieved in Busaia. There the 
growing season may be short, not only from delay 
in sowing owing to the lateness in the rise of the 
soil temperature, but also owing to excessive heat. 
In the semi-arid zones of the Ukrainian steppes, 
* Conimicsd ftom p. 


Blackman, F.R.S. 

4 

for example, a period of great heat sets in during 
summer, and if the crop has not then ripened the 
plants are damaged, and the yield is very small. 
The modification in the chilling process which has 
been introduced by Russian botanists consists 
in exposure to the low temperature at a very early 
stage and under conditions which prevent almost 
entirely the growth of the embryo of the grain. 

The grain is not fully soaked, but enough water 
is supplied to bring its moisture content up to 
fifty per cent of the dry weight of the seed. The 
amount of water must not bo much leas or the life 
processes in the embryo will not be sufficiently 
active to respond to chilling; the amount must 
not be much more or the embryo of the grain will 
develop too far. After the grain has been allowed 
to take up during twenty-four hours the appro¬ 
priate amount of water at an ordinary indoor 
temperature, the grain is chilled by exposure to 
a temperature a little above freezing point 
(34‘^-3(r P.) for a period of JO-15 days. Since the 
temperature is low and the grain not fully swollen, 
the development of the embryo is so slight that 
the grain after treatment can be sown in the 
ordinary way. In fact, it can be dried and stored 
and sown many wet^ks later. 

The process is known as vem^iLiaaiion, that is, 
bringing to the spring state. The plants by this 
treatment are brought into the condition which 
a winter-sown wheat would have in the spring. 
The effect of the chilling is to ha/nten the occurrence 
of flowering. It reduces the length Of the non- 
reproductive, the purely vegetative, part of the 
life-cycle of the plant. The similarity of this to the 
photo-periodic effect, with its control of flowering 
by leni^h of <lay, is noticeable. We shah see later 
that the two effects are closely related. 


Ti^LK III 


Variety 

Date of ear 

I>aye early (-) 
or Uta (4 ) 

Comparative 

formation 

yMd 

Odeaea Olrka 

July 14 

— 

100 

Vemalii^ 

J^me 5 

- 9 

ni7 

Untreated 

July 1 

4- 17 

4-7 

VemaUaed 

June 12 

_ 2 

Ull 

Untreated 

July 1 1 

-f 17 

7*9 


The effect of vernalisation on two wheats grown 
at Odessa which are exceptionally late in producing 
the^r, and so in the ordinary state are useless 
in the Ukraine, is shown in Table III, where they 
are compared with a Girka wheat which is 
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eapeoialiy suited to the local conditions. All were 
sown on April IL 

Unvemaltsed, these two wheats were 17 days 
later in earing than Girka, bo that they gave an 
inconsiderable crop. By vernalisation, both 
varieties were ahead of the Girka variety in 
ripening and gave higher yields. 

The facts of vemalisation are definite, but, as 
is the case with photo-periodism, the physio¬ 
logical processes in the plant which are responsible 
for the phenomena remain for the most part to be 
discovei^. The two phenomena can scarcely be 
considered separately, for in the absence either of 
chilling or of the appropriate day ^length, fiowering 
may be long delayed or fail altogether. What is 
to be explained in each case is the manner in 
which the treatment—chilling or alternation of 
light and darkness—endows the plant with a 
potentiality for earlier flowering. 

A theory has been put forward by Lysenko 
which attempts to provide a physiological basis 
for both the processes. It lays stress on the dis¬ 
tinction between vegetative growth and the 
developmental stages associated with flowering. 
On this hypothesis the plant must pass through 
a number of stages before it reaches the stage 
necessary for flowering. Of these stages two 
ore supposed to be sharply defined, first the heat- 
stage (thermo-stage) and second, the light-stage 
(photo-stage), though these stages are not neces- 
sarily associated with actual growth. In this 
view, the external conditions are different for the 
two stages. For transition through the first stage 
winter cereals, for example, require a low tempera¬ 
ture and a sufiioioncy of moisture and oxygen to 
allow of sufficient activity for response of the 
embryo to the low temperature ; illumination is, 
however, not important. The later light-stage only 
begins after the completion of the heat-stage ; it 
requires not a low but a moderate temperature* 
6md in the case of the cereals an illumination of 
more than 10 hours a day, and as an optimum 
condition, continuous light. With a day shorter 
than 10 hours this stage cannot be oompleted and 
vegetative growth oontinuea indefinitely. In this 
view, vernalisation by chilling results in the com¬ 
pletion of the heat-stage without which the light- 
stage cannot begin and flowering cannot be 
achieved ; long days then complete the work. 

This theory may seem plausible at first sight, 
but living organisms are so complex that with 
them, unfortunately, a simple explanation is 
almost certain to be wrong. At the Imperial 
College, Gregory and Purvis for some years have 
been studying the behaviour of the winter cereals 
in relation both to the vemalisation and the photo- 
periodic effect. In the first place, it is imlikely 
on general grounds that such stages should be 


sharply differentiated-^f they do occur one would 
expect them to merge into one another. In fact, 
however, the work of Purvis has shown that 
chilling is not essential for flowering. If winter 
cereals are grown throughout the winter in the 
greenhouse, flowering occurs mihout chiUing in the 
lengthening days of spring ; there is thus no 
sharply marked heat-sta^. 

Tlie weakness of the earlier theoretical considera¬ 
tions of photo-periodism and vernalisation, as has 
been pointed out by Gregory, lies in concentrating 
attention on the later and less essential stages of 
development. In the earlier work on photo- 
periodism the opening of the flower bud was 
considered as the test of flowering. The bttd, 
however, is initiated much earlier in the life of 
the plant, and when regarding the effect of previous 
external conditions upon flowering, attention would 
seem most properly to be focused on the stage of 
initiation of the "flowers. This is usually very much 
earlier than the actual opemng of the buds, 

Klebs, many years ago, held that the stage of 
“ripeness to flower'' hod to be reached before the 
rudiments of the flowers were laid down, this Imng 
followed later by the stage of flower development 
and of expansion of the floral organs. The photo- 
periodic effect may be concerned mainly with the 
last stage. If attention is focused on flower 
initiation, the morphology of the plant cannot 
be neglected, as Gregory has insisted. The only 
plants which have been closely investigated from 
this morphological point of view are the temperate 
cereals, rye, barley, wheat, by Purvis at the 
Imperial CoUege. These, as is well known, have 
a terminal inflorescence, a certain number of leaves 
being produced on the main axis before the rudi¬ 
ments of the flowers appear. It has been shown 
that the number of leaves produced before flowers 
are formed is dependent upon external oonditions. 
Purvis has demonstrated that the effebt of chilling 
is to reduce the number of leaves formed ; thus 
flower formation begins earlier and so flowering 
is accelerated. By vernalisation at 1® C. for six 
weeks the number can be reduced to 13 in rye 
and recently 9 has been achieved ; by very pro¬ 
longed vemalisation for six months the number 
in wheat has also been reduced to 9. 

It has also been shown that vemalisation is a 
process which takes place by degrees ; even a few 
days' chilling produces some effect. In an experi¬ 
ment by Gregory and Purvis in which venudisatiDii 
was applied to rye for 4, 7, 11, 14, 21, 28, 85, 42 
and 49 days, there was some effect at 7 days and 
the effect was Regressive up to 49 days. A further 
and most suggestive result has been obtained by 
Gregory and Purvis from these experiments. Tb® 
number of days of vemalisation added to the 
number of days between placing the plant uiid«^ 
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growing conditions and the opening of the flowers 
(anthesifl) tends to be constant. It would appear 
then that vernalisation produces no actual accelera¬ 
tion of flowering, since there is no reduction in 
the time elapsing between the moistening of the 
grain and the ooourrence of flowering. The 
apparent acceleration is due to the reduction in 
the number of c^ys in the growing post-vemalisa- 
tion period. 

There is a farther interesting point. The number 
of leaves formed not only responds to chilling but 
also to length of day. The temperate cereals are 
described as long*day plants, for their ears emerge 
in long days. In the winter forms, however, 
flower-forrmtian takes place mtich more rapidly 
in tfAort days, while spring forms do not exhibit 
this need. The effect of chilling winter forms is 
to make them independent of short days, so that, 
iike the spring forms, they will flower rapidly in 
long days. 

We are still ignorant as t-o the action of vernalisa¬ 
tion by cold. Is it a primary temperature effect 
on the plant processes, or does the low temperature 
merely act indirectly by keeping growth in check 
and so inducing a kind of semi-dormancy in which 
slow maturation processes go on without any 
morphological change ? 

Dark Vernalisation 

As has been already stated, the sub-tropical 
cereals, such as maize, sorghum and other millets, 
are attuned to the short days of the tropics, as are 
also cotton and the soybean, and have their 
flowering much delayed in long days. It has been 
discovered, however, that if the grain of sorghum 
or millet is kept in darkness for a period, the need 


for short-day illumination of the plant is remov^. 
The grain must of course be soaked, but in contrast 
with the vernalisation of winter cereals a high 
temperature is required. The grain is given about 
25 per cent of its weight of water and then kept 
in the dark for 6-10 days at a temperature 
27®-29'^ C. After this treatment the plants will 
flower in long days or oven in continuous light; 
their cultivation can thus be extended to regions 
of long summer days. This is a considerable 
achievement and suggests that in such plants the 
absence of light is necessary for the occurrence (rf 
certain changes. What seems to be import>ant is 
a certain 'dose of darkness’ ; when a sufficient 
measure has been given the plant is index)6ndent 
of further periods of night. 

Some light has thus been thrown on the nature 
of photoperiodism and vernalisation by these 
studies of winter cereals, but the nature of the 
changes in the plant during the periods of darkness 
and chilling are still in the greatest obscurity. 
Two results of general interest, however, have 
come from these investigations of duckweed and 
winter cereals. One, the fact that physiological 
changes, which it is difficult to describe as other 
than development, can go on in a swollen, ‘cold- 
dormant' seed incapable of growth. Secondly, 
there has been demonstrated the need for change 
if the plant is to run its full life-cycle. Duckweed 
may multiply best at a constant high temperature 
and continuous light, but for many plants when 
flowering is concerned, variation in the environ¬ 
ment is essential. To them, one may say, uni¬ 
formity is anathema. It is evident that this need 
for variety greatly complicates the physiological 
analysis of plant responses, for the effect of not 
one but many environments has to be investigated. 


Medical Research in 1935 


A S in previous years, perusal of the report of 
the Medical Besearch Council* provides the 
reader with a broad view of the research work 
carried out in Great Britidii in medicine and its 
allied subjects : from its pages, the trend of recent 
investigationB can be quickly and easily followed. 
The ini^rease in the grant-in-aid provided by 
Parliament enabled the Council to restcMre the cuts 
in salaries and to proceed with plans for new 
research work which had been temporarily in 
abeyance, and to undertake additional investiga¬ 
tions required for the purposes of administrative 



departments. Lord Dawson of Penn and Prof. 
A. E, Boycott retired firom the Council, and Prof, 
J. A. Ryle and Prof. M. J. Stewart were appointed 
to succeed them. Towards the close of the x>eriod 
under review, the Council learnt of the impending 
retirement of its chairman, the Marquess of 
Linlithgow, on his appointment os Viceroy of 
India. The funds of the Council have been 
augmented as in previous years by sums of money 
for the promotion of particular schemes of research, 
provided by a number of different bodies. The 
Council is also responsible for the award of Rocke¬ 
feller medical fellowships and Dorothy Temple Cross 
research fellowships in tuberculosis ; the arrange- 
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mont with the Rockefeller Foundation of New York 
will not, however, be renewed at the end of the 
present academic year, the fellows who are now 
abroad being the last to be appointed. The change 
is not due to any doubts as to the value of the 
scheme, or to any dissatisfaction with the results 
which have been achieved ; but is duo entirely 
to a fundamental change in policy of the Founda¬ 
tion, which involves abandonment of its present 
system of international fellowships in favour of 
concentration upon a more restricted programme 
for the promolion of researcii. The Council is 
concerned with the question of filling the gap in 
the system of higher medical education caused by 
the withdrawal of these fellowsliips ; m(^anwhile, 
the trustees oT the late Viscount Leverhulme are 
providing funds, for the next five ymrs in the first 
instance, for the award of one travelling fellowship 
annually. 

The report refers to the practical application of 
the newer facts of nutrition, and emphasises that, 
at any rate until recently, the public was imaware 
of the importance of proper feeding as a factor in 
preventive medicine. It reviews some of the more 
practical discoveries wliich the (Council has assisted 
during the period of its existence. Of these, prob¬ 
ably the most important is the discovery and 
finally the isolation of vitamin 1), with the proof 
of its curative and preventive action in rickets 
and dental disease. Other investigations have 
shown the good effects of supplementing the diet 
of growing children with milk and other substances, 
and have demonstrated the incidence of nutritional 
anosmia in pregnant and lactating women and in 
their infants, and shown how the condition can 
be avoided or mitigated. Still, oven at the present 
time, only a small fraction of the people have 
reaped the benefits that modem knowledge of 
nutrition can offer : the essential teachings can, 
however, be reduced to a few simple statements. 
The first is that the younger the child the more 
essential is correct feeding for proper growth and 
Ivealth ; and the second, that mucli more milk, 
choose, butter, eggs and green vegetables ought 
to be consumed ; milk ought to be the chief drink 
for children, while bread and other cereals should 
in these early years be greatly reduced. 

Among the new substances which have been 
examined during the past year have been ergo- 
metrine, Dakin and West’s haematopoietic agent 
(anahiemin) and androsterone. The report reviews 
briefly the history of the chemistry and pharmaco¬ 
logy of ergot ; the apparent disparity between 
pharmacological evidence and clinical practice was 
not solved until Chassar Moir demonstrated the 
presence in a watery extract of the drug of a 
substance stimulating, when given by the mouth, 
the human puerperal uterus ; none of the known 
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constituents of ergot had this effect, and the new 
alkaloid was finally isolated by Dudley and himself 
in crystalline form and called ergometrine. The 
substance prepared from liver by Dakin and West* 
which has a complex protein structure made up of 
amino-acid and other groups, has been manu¬ 
factured in Great Britain, and submitted to 
clinical trial by Davidson, Wayn^ and Ungley on 
cases of pernicious anaemia. The substance thus 
prepared is extremely potent: injections of from 
0*1 gm. to 0*2 gm., once weekly, brought about a 
large increase in the red blood corpuscles of the 
patients and in the course of a few weeks restored 
them to health. Analysis of the death-rates 
from this disease shows that the tlierapy has 
appreciably extended the lives of patients suffering 
from it. 

Viruses and virus-like infective agents liave con¬ 
tinued to occupy a prominent position in the pro¬ 
gramme of research at the National Institute for 
Medical Research. The possibility of obtaining 
from human cases of epidemic influenza a virus 
infecting the ferret, and transmissible then to 
other ferrets and to mice, as mentioned in last 
year’s report, has been abundantly confirmed, 
although direct transmission from man to mouse 
has not yet been attained. A certain method of 
produc5ing complete immunity to the experimental 
infection lias not yet been found, although resist¬ 
ance can be significantly enhanced in either ferrets 
or mice, by subcutaneous injection of the living 
virus, which is not infective when thus applied, or 
of a formolised vaccine prepared from it. A serum 
neutralising the infective activity of the vims has 
been prepared by immunising a horse : injections 
into infected mice have given results which suggest 
that such a serum might have some value in the 
treatment of influenzal pneumonia. The virus has 
been shown to multiply on the ohorio-allantoic 
membrane of the developing chicken and in a 
saline medium containing fragments of surviving 
tissue from a chicken embryo. The latter method 
has also been successfully employed in the culti¬ 
vation of the viruses of psittacosis, ectromelia, 
vaccinia and louping ill. 

Among other researches which have a close 
relationship to the public health may be mentioned 
the work on methods of preventing puerperal 
sepsis, on industrial pulmonary disease and the 
toxicity of industrial solvents and on methods of 
eradicating bed-bug infestation. The use of the 
new technical procedures which have been de¬ 
veloped in recent years for differentiating the 
hasmolytio streptococci bas led to the conclusion 
that the organisms which are occasionally found 
in the genital tract of healthy parturient women 
are not, as was formerly supposed, identical with 
those causing puerperal fever, and are^ indeed 
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usually harmless to their human hosts. The 
pathogonio types which do invade the genital tract 
have therefore been conveyed to it from some 
outside source, for example, the respiratory tract, 
either of the mother or that of her attendants: 
familial sources have been incriminated in not a 
few instances. The results and lessons of that 
work, if rightly applied, should achieve a reduction 
in the incidence of haemolytic streptococcus infec¬ 
tion following childbirth. 

In conclusion, reference may bo made to the 
work of the Department of Biological Standards 
at the National Institute for Medical Research. 
Standards for gas gangrene antitoxins (vibrion 
septique and B, oedentatiena)^ staphylococcus anti¬ 
toxin and antipneumococcus senim (Types I and 
II) have been brought into official use under the 


Therapeutic Substances Act. A new sample .of 
diphtheria antitoxin standard has been prepared. 
The British standard for pituitary posterior lobe 
extract has now been adopted formally for inter¬ 
national use. The Institute has also accepted 
responsibility for the preparation and distribution 
of the international standards for the arsphen- 
amine group of drugs. New standards for a 
number of other compounds have been adopted 
for international use and have been distributed, 
or will bo distributed as soon as prepared, namely, 
insulin, the vitamins (A, C and D) and the sex 
hormones (oestradiol benzoate, androsterone and 
progesterone). The supply of progesterone is 
being undertaken by the Institute : it is being 
prepared from pregnandiol and stigmasterol, and 
extracted from the corpora lutea of whales. 


Obituary 


Dr. Arthur Eastwood 

N May 6, after a few hours of illiiosH, Arthur 
Eastwood, formerly of the Laboratory of the 
Ministry of Health, died m London in his sixty-ninth 
year. He was bom in Manchester, was educated in 
its (irammar Sc^hool and graduate<l in Lit. Hum. at 
Oxford in J893. Deeply read in moral philosophy, 
with the Bar as the obvious plae^e for his acute 
intelle^it and power of lucid exposition, Eastwood at 
this time fell under the spoil of Michael h^oster ns the 
‘philosopher in medicine*, migraf/ed to Cambridge to 
sit at Foster’s feet and finally (|uaiiiied M.D. (London) 
in 1902, after clinical studios at St. Bartholomew’s 
Hospital. His distinguished work in the histology 
of malignant tumours le<,l the Royal Comnvission on 
Tuberculosis to invito him to examine its exj^eri- 
mental material. At tlie C’oramission’s exj>eriinental 
fann in Stansted, Essex, in 1902- 9, Eastwood si)ent 
seven busy and happy years, making with Cobbett 
and the brothers Griffltli a highly successful ‘team’, 
on© of the first to show how valuable team-work 
can be in ad hoc research. 

The Commission’s final report left undecided the 
question of tubercle bacilli of bovino origin as tlie 
cause of tuberculosis in children and, in 1909, East- 
wood, at Newflholme’s suggestion, was given the post 
of Inspector to the Local Government Board and 
asked to establish for the Board its first pathological 
laboratory, with the duty of investigating this ques¬ 
tion. The Board’s laboratory, later the Laboratory 
of the Ministry of Health, begun thus as an almost 
accidental afterthought, developed under Eastwood’s 
direction into a valued branch of the Ministry’s 
medical department. Its activities were recounted 
and ooctorded due recognition in the Annual Report 
of the Chief Medical Officer for 1932. They can be 
summarised as studies in the bacteriology of epidemics. 


ranging from bubonic plague' (the (?j)izootio in East 
Anglia in 1910) and ceroV>rospinal fever (the epidemics 
of the War years) to pneumococcus and stroptococouH 
infections and directing attention to thes significoiu?©, 
practical and theoretical, of serological ‘typos’ in 
jathogonic bacterial Hjwcies. 

In all these roHcarches Eastwood’s clear vision and 
gift of luejiil expression were put at the service of his 
colleagues. Ho himself, though, of course, oonvincod 
of the prime ncH'essity of exfK^riment in scientific 
medicine, felt his own true bent to bo the philosophical 
examination of first principles, the s\Tith©sis of experi¬ 
mental data into theory and the enunciation of 
h>T:>otho8es worthy of experimental test. A long 
series of articles, publishcMl as Reports to the Ministry 
or in the Journal of Hygiene, was the i*e8ult. In these, 
he discussed infection and immimity as parts of the 
physiology of bacterial cells on one hand and animal 
hosts on the other. His method was almost Socratic 
in its siinpUcity and reliance on pure logic : his 
articles, whatever may be their ultimate value in 
advancing knowledge, will continue to delight all 
who take pleasiure in intellectual disquisition. Per¬ 
haps the most notable example is his treatment of 
bacterial variation and transmissible autolysie (Re¬ 
ports on Pub. Health and Mod. Subjects, 1923, 
No. 18) in which he put forward the hypothesis of 
non-viable mutants as the exjManation for the 
phenomena associated with bmiteriophage. 

Eastwood’s three years of leisure after rotii*eraont 
were devoted to tlie preparation of a conspectus of 
immunity in general; he felt that the importance 
of a unifying hypothesis for the great body of dis¬ 
parate data was not sufficiently appreciated by post- 
Ehrlich pathologists. It is to hope<l that this had 
reached a stage permitting of its puliUoation as a 
final example of Eastwood’s method. 
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News and Vicws 


Mme. Joliot-Curie aad Scientific Research in France 

Mmk. JoLiOT-CtmiE has been Secretary 

of State for Scientific Research in the new Govern¬ 
ment just formed in France by M. Blum. Her name 
will bo familiar to scientific rcioders as that of the 
daughter of Prof, and Mme, Curie, discoverers of 
radium, and herself a distinguished worker in the 
field of artificial radioactivity. M. and Mme, Joliot- 
Curie have carried out important investigations in 
various branches of radioactivity which were fittingly 
crowned by the award to them in 1936 of the Nobel 
Prize in Chemistry. When the discovery was 
aimounced of the positive electron, M. and Mme. 
Joliot-Curie took up the eicamination of methods by 
which it could be produced, and found that positive 
electrons appeared with neutrons during the dis¬ 
integration of certain light elements by a-rays. It 
appeared on further investigation that whereas the 
neutrons were emitted during the a-particle bombard¬ 
ment, the positive electrons were due to on entirely 
separate process, and continued to appear after the 
bombardment had ceased. The new process thus 
recognised was then shown to be due to the presence 
of unstable isotopes with radioactive properties, a 
discovery which was immediately found to be of wide 
importance. The preparation and examination of 
these radioactive bodies of short life period, by in¬ 
vestigators in numerous laboratories, have afforded 
valuable additions to our knowledge of atomic 
structure and the mechanism of atomic disinte¬ 
gration. 

Dr. C. N. H. Long 

D». C. N. H. Long, until recently director of the 
Cox Medical Research Institute in the University of 
Pennsylvania, has been appointed to the chair of 
physiological chemistry in Yale University, in 
succession to the late Prof. L. B. Mendel. This chair 
was previously held by another famous American 
physiological chemist, namely, Prof, Chittenden. Dr. 
Long took a first-class honours degree in chemistry 
at Manchester in 1921 and then worked in the 
physiological laboratory there and at University 
College, London, for a number of years, particularly 
on matters relating to the physiology and physiological 
chemistry of muscular activity in man and the higher 
animals. Tlie work was done on behalf of the Medical 
Research Council. From University College, he went 
to McGill Univoraity, Montreal, where he was 
attached to the Medical Unit of Prof. Jonathan 
Meakins. There he continued his research, and 
qualified in medicine. From Montreal he went to 
the Cox Medical Researtili Institute at Philadelphia, 
and now he is going to Yale. Dr. Long thus started 
as a chemist, then bet?ame a physiologist, then a 
professor of research in medicine, and is now going 
back again to physiological chemistry. 


Mr. W. Dallimore 

Mr. WnxiAM DaiXiIUOKE retired from the post of 
keeper of the Museums at the Royal Botanic Gardens, 
Kew, on March 31, having reached the age-limit after 
more than forty-five years’ connexion with Kew. Mr. 
Dallimore entered Kew as a student gardener in 
1891. He was appointed propagator in the Arboretum 
in 1892 and assistant curator (at that time called 
foreman) in 1896. In 1908 he was transferred to the 
Musexims as assistant, and became keeper in 1926. 
Mr. Dallimore*8 exceptionally wide knowledge of 
arboriculture has been of great sorvice to Kow, 
especially in connexion with the planning and 
administration of the National Pinotum at Bedge- 
bury, which he will continue to sujxMviso during his 
retirement. Dr. John Hutchinson, botanist in the 
Herbarium, has been appointed by the Minister of 
Agriculture and Fisheries to be keeper of the Museums 
in succession to Mr. Dallimore. 

Bicentenary of Coulomb (x736-1806) 

On June 14 the bicentenary occurs of the birth 
of Charles-Augustin de Coulomb, the French military 
engineer and physicist, who is remembered for his 
work on friction, machines and electricity and 
magnetism. Bom at Angouldme, he was educated 
in Paris, and entering the corps of military engineers 
served successively at Martinique, R6ohefort, tho 
Isle of Aix, Cherbourg and in Paris. He rose to the 
rank of lieutenant-colonel, was a member of the 
Royal Academy of Sciences, and after the Revolution, 
of the National Institute, and was made a chevalier 
of the Order of St. Louis and a member of the 
Legion of Honour. He was ijxtimately acquainted 
with the civil engineering of his day, and his various 
memoirs were the result of long and refined experi¬ 
ments combined with mathematical inquiries. He 
counted many eminent men of science among his 
contemporaries, such as Laplace, Lavoisier, Lahuide, 
Borda, Messier, Monge, Charles, Berthollet and 
Meohain, but, wrote Thomas Young, ‘^omong all the 
men of science who liave done honour to Franoe, 
it would be difficult to point out a single individual, 
who, with regard to the cultivation of terrestrial 
physics, could at all be put in competition with 
M. Coulomb”. Towards the end of his life. Coulomb 
suffered much from ill-health, and his death took place „ 
on August 23, 1806, when he was seventy years of 
age. 

CotmoMB’s original investigations fall into two 
groups, those relating to meohonioal subjects and those 
dealing with electricity and magnetism. It was while 
he was in Martinique that in 1773 he sent his first 
paper to the Academy of Sciences. This wee on 
statical problems relating to architecture, and in it 
he dealt with the strength of blocks of stone, tnasonty 
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oolttnms and arches, and embankments. In 1781 he 
was awarded a prize for his paper on the theory of 
simple maohinee, comprehending the effects of friction, 
and of the sti&ess of ropes. He determined the 
friction between a great variety of substances and 
applied the results to the study of the launching of 
ships, ships' capstans and ships' blocks. His 
'‘Theoretical and Experimental Researches on the 
Force of Torsion” was published in 1784, and six 
years later he dealt with the “Friction of Pivots”. 
Quite early he had turned his attention to magnetism 
and the compass, and betweon the years 1780 and 
1789 he published seven memoirs on electricity and 
magrietism. It was in these that ho described his 
well-known torsion balanco and enunciated the laws 
of attraction and repulsion in electricity and mag¬ 
netism. These memoirs furnished the data on which 
Poisson later on founded his mathematical theory 
of electrirsity. Like many of his contemporaries. 
Coulomb lost his post in the Revolution, but in the 
more settled times which followed ho became one 
of the inspectors of public instruction and as such 
was known for his generosity and kindliness. So far 
as we know, France possesses no monument to this 
worthy man. 

“World Fellowship" 

AnnANOESiENTS are now a]:>proaching completion 
for the World Congress of Faiths, which from July 
3 until July 18 will meet in London to discuss 
“World Fellowsliip”. Tlie sessions of the Congress, 
to which only members will be admitted, will take 
place at University College, Gower Street, W.C.l ; 
but there will also be a series of jniblic meetings at 
Queen's Hall, Langham Place, W.l, to which the 
general public will be admitted by tickets, which 
may be purchased, The main objective of the Con¬ 
gress is to be neither the appraisement of the various 
religions of the world, nor any attempt to bring 
about their fusion, but the discussion of ways and 
means by which the chief religions of the world, each 
retaining its individuality, may co-operate in a 
fellowsliip of the closest unity to eliminate the passions 
leading to war, economic injustice and reu^ial and 
religious atitagonisms. Communications dealing with 
various aspects of the problems which arise will be 
preSeiited in twenty sessions of the Congress by 
r^resentatives of the Christian, Jewish, Hindu, 
Buddhist, Moslem and independent faiths. Among 
those who have promised their co-operation either 
from the chair, as readers of papers or by opening 
debate are H.H. the Aga Khan, Sir E. Denison Ross, 
the Chief Rabbi, Prof. Nicolas BerdaiefF, Prof, S. N. 
Das Gupta, Pr. Cyril Bailey, H. E. Sheikh Al- 
Maraghi and Sir Abdul Qadir. A paper by the late 
Prof. J. S. Haldane on “Science and Religion” will 
be read. Of the publio meetings, the first will be a 
meeting of welcome and the last a retrospect emd 
summation of results, while the remaining two will 
be devoted to expositions of “The Supreme Spiritual 
Ideal” as viewed in Jewish, Hindu, Buddhist, 
Omstian, Muslim and independent thought. The 
international president of the Congress is H.H. the 
Maharaja Gaekwor of Baroda, and the ohairman of 


the British National Council Sir Francis Young' 
husband. The members of the Congress will be 
received by the Marquis of Zetland on l>ehalf of 
His Majesty's Government at Lancaster House, St. 
James's, on July 8, and a reception will be given by 
Sir Francis Yoirnghusband in the garden of the Royal 
Geographical Society on July 4. Particulars of 
membership, etc., may be obtained from the 
Organising Secretary, 17 Bedford Square, I^ondon, 
W.C.l. 

Exhibition of Historic Scientific Apparatus at Cambridge 
The Cambridge Philosophical Society has been 
responsible for the arrangement of a largo and 
interesting exliibition of historic instruments and 
records which was opened by Lord Rutherford on 
June 8 and will be on view until June 20. Acting 
on the imggestion and with the iinstinteil lielp of 
Dr. R. T, Gunther, of Oxford, an attempt has been 
made to collect together old apparat\is illustrating 
the work of well-known Cambridge men, as well as 
some of the equipment usod by students of natural 
knowledge in former days. The colle<jtion gives an 
idea of the mat/crial instruments by the aid of which 
scientific progress has been matle in the University, 
and it establishes contact with llie present day by 
the inclusion of series showing the pi*ogress in the 
design of certain im^^ortant pieces of apparatus 
like electrometers, electroscopes, galvanometers, air 
pumps, slide rules, microscopes and microtomes. 
Among the pieces of special interest are the fourteenth 
century astrolabe believe<l to have belonged to Dr. 
Caius, a circular slide-rule designed by William 
Oughtrod and mode about 1640, Pepys' Musarith- 
mica, the instruments used by W. H. Miller in making 
the standard Pound, and the microscopes of Charles 
Darwin and of his grandfather Erasmus. The 

remains of the equipment of the obsorvatfjries of 
Trinity and St. John’s Colleges, and a number of 
Maxwell's instruments form important features, wlule 
the cabinets of materia medica preserved since 
the early eighteenth oenturj’^ in the libraries of 
Queens', St. Catherine’s and St. John’s Colleges are 
now shown together for the first time. The micro¬ 
scopes used by Francis Maitland Balfour form another 
exhibit interesting to biologists. 

Population and Production in the U.S.S.R* 

PEor. M. PoiAKYi’s article on “U.S.S.R. 
Economics”, originally printed in “The Manchester 
School”, has now been republished by the Manchester 
University Press in pamphlet form. This article, 
which is baaed on the study of official documents 
and on observations made by the author during 
numerous visits to Soviet Russia, gives on interesting 
account of recent trends besides providing a sketch 
of the development of the Soviet economy. In dealing 
with the economic background, Prof. Polanyi points 
out that the 165 million inhabitants of the U.S.S.R. 
are sharply divided into a rural and urban population. 
Of the 40 millions living in the towns, the vast 
majority are Government employees. They form the 
basis of its power and are engaged in administration, 
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banking, trade, indiu^try, the postal, tramway and 
railway services, teaching, health protection, joumal- 
iam, science and art. About 125 millions live in 
villages, and of these about 10 millions are State-paid 
workers, and their dependants are employed on 
State-farms or in forestry or fishing. 

Population has expanded by 30 per cent since 
pre-War days, but the production of food has failed 
to increase in a like proportion. Grain crops during 
the first five years period fell off owing to internal 
struggles, but in 1933 and 1934 they increased to 
about 12 per cent over pre-War production. Grain 
consumption per head of the jx>pulation, however, 
has now reached pro-W^ar level, as export has ceased, 
whereas in pre-War days about 10 million tons of 
grain were exported annually. The production of 
potatoes has iuertuwed, but this is offset by a docroase 
in meat and milk. Housing in both towns and 
villages is very poor, and as yet little headway has 
been made. The lack of tronsp^ort facilities is also 
very apparent. The European parts of the U.S.S.R. 
have 1*3 km. of railways per sq. kilometre, whereas 
in the United States there are 4*3 kin. pt?r sq. km., 
despite the fact that the population density in that 
part of the U.S.S.R. is 30 per cent greater. Tlio most 
developed part of the country, namely, the Ukraine, 
has a density of population nearly equal to that of 
France, but its railway system is less than one third 
the length. Moreover, all the railways are in poor 
condition, and the country is piraotically roadless. 

Rearmament in Germany 

The question of the extent of Gemiany’s re¬ 
armament has recently taken a prominent palace in 
Parliamentary debates and in the public mind, and 
a number of exaggerated views have been put for¬ 
ward. In one case, for example, it was stated in the 
House of Conmions that no less than £l,500,(KK),000 
had l>ecn spent tipon warlike prepwiration during 
Herr Hitler’s regime, and that, ir] the year 1935 
alone, GOO-800 millions sterling was spent on anna- 
men ts in Germany. It ie undoubted that Germany 
has been rearmuig since 1934, but it is essential that 
Herr Hitler’s programme should be viewed in its 
true setting and perspective, and to this end Prof. 
W. A. Bone has prepared a critical examination of 
the i>OHitiou in Germany based on financial and 
industrial statistics. This survey, which appeared in 
The Nineteenth Century and After of May, sets 
out the facts of Germany’s industrial activity in 
the years 1929 -35, and shows clearly that the output 
of those materials upon which armament manufacture 
chiefly depends—iron and steel, nickel, copper, 
chromium, tungsten and other non-forrous metals— 
merely reflects the slump between 1929 and 1932 
followed by the regaining of lost ground to an extent 
slightly leas than that which has taken place in 
Great Britain. From the analysis given, it is clear 
that Germany’s reannament, while a factor to be 
reckoned with, does not account for more than a 
&aotion of the very large monetary sums which have 
been alleged to bo involved. 


June 13, 1936 

Indian Population of North America 

Until recently, it would appear that little atten¬ 
tion has been given to certain facts relating to tlie 
Indian jwpulation of North America, which are dis¬ 
closed in the census returns, It has generally been 
acc€?pted that the Indian is a dying race ; but it is 
now indicated that, while certain Indian peoples 
have imdoubtedly become extinct, and the Indians 
of Mexico to a considerable extent have been fused 
in the general population, the Indian population 
north of Mexico as a whole is on the up grade. The 
probk^m of the future will be, not the arrest of a 
decireaso, but the provision in the reservations of 
land adequate to support an increased population. 
This, at least, it is thought at the moment, is the form 
which the problem will take in the United States. 
Data relating to the population statistics were 
examined by Dr. Clark Wissler recently in a com¬ 
munication on the birth-rate among the Plains 
Indians, which was presented to the American 
Association of Physical Anthropologists meeting 
at New Ha von. Conn., on April SQ-May 2. Dr. 
Wissler then stated that the birth-rate of the Plains 
Indians would appear to be the highest' in the world, 
being 48 per thousand. The white birth-rate, even 
before the depression, had Sunk to 20 per thousand. 
He went on to point out that when the Indian was 
first placed on reservations, there was a rapid deedine 
in. numbers, but this liad been checked. This was not 
due to tlie V)irth-rate, which apparently has not 
changed much since 18(K), but arose from a death- 
rate which reached its peak about 1890 and had 
since declined. 

An oven more marked imsrease is shown by the 
figures relating to the Lidian population of Canada, 
where between 1931, the census year, and 1934 when 
a rough count was made, the numbers rose from 
108,000 to 112,000. This high rate of inoreaae is no 
doubt to l>e attributed largely to the vigilance in 
matters of hygiene, exercised by the Department of 
Indian Affairs, which, it is announced in a com¬ 
munication from the Ottawa correspondent of The 
Tvmea in the issue of June 6, is to become a sub¬ 
ordinate branch of the new Ministry of Natural 
Resources. It is also stated that the trust fund 
which waa created for the benefit of the Indieins 
with whom treaties were made at the time of the 
acquisition from the Hudson Bay Company of the 
western territory beyond the Great Lakes, now 
amounts to 14,000,000 dollars, while between 
4,500,000 dollars and 6,000,000 dollars is spent on 
them annually out of public funds. These Indians 
live on reservations, and their affairs are managed 
by chiefs and councillors, who have certain restricted 
legislative rights. In Ontario and Quebec, however, 
most of the Indians live the life of ordinary Cemadtan 
citizens, being sometimes completely merged in the 
general population, with farms on the reserves. 
West of the Great Lakes where two thirds of the 
Indians live, and they have been less affected by the 
impact of white civilisation, they are much more 
dependent on the Government, owing' to the 
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inadec|iuiey of their food supply now that the game, 
which was formerly thoir subaietence, has become 
Bcan^o. Here the Department has ombarked on an 
extensive educational programme in agriculture with 
a scheme of assistance, for which groat /success is 
claimed. Through it some hundreds of Indians Ixave 
hfjcome entirely self-supporting by agriculture within 
two genorations. About one third of the Indians 
still live the traditional nomadic life in the northern 
hinterlantl with the easily moved tepee as their home 
and hunting and trapping as their moEuis of sub¬ 
sistence. 

Archaeological Excavations in Syria 

Sir Leon ARP Woolpbv’s account of the first 
month^8 work on the British Museum’s new arcliaeo- 
logK>al site in Syria fully confinns antioijiation of the 
nature of the evidence likely to be obtained at such 
a jwint os the mouth of the Orontes, which must 
have been an important centre of international and 
commercial inte^rcourso from early times. Tel Sheikh 
Yusuf el Gharib, a low mound, so tsalled after a local 
saint, on the right bank of the Orontes, ho reports in 
The Tirne^ of Juno 4, has produced evidence of nine 
occupation levels. As virgin soil has been roat^hed 
just below dejjosits which are dated at about the 
twelfth century b.o., it is evident that the mound 
begins with what con only be a later exUmsion of the 
main settlement. Although in conseqtience no 
material of Mycenroan age or earlier is forthcoming, 
it has yielded finds of considerable interest and no 
little importance. The pottery, for example, includes 
possibly the finest example of Proto-Corinthian ware 
yet known, while the so-mlled 'Cypriote* ware, a 
class of ceramics appearing in Cyprus in the Early 
Iron Ag€> without known local antecedents, occurs 
hero rather earlier in the eighth level in such sudden 
abundance as to suggest a violent occupation, and 
possibly may oventunlly afford a clue to the cultural 
origins of this t5q)e in Asia. Especially fine examples 
of orientalising ./^ean wares of the l>e8t sorts from 
the sixth and fifth levels, and innumerable fine frag¬ 
ments of Attic wares, belonging to the late sixth and 
fifth centuries B.c., some of which con bo recognised 
as by known artists, from the fourth level point, in 
Sir Loonard*s opinion, not only to a flourishing 
luxury trade with the i^goan, but also to great 
enterprise on the part of the Athenians in establishing 
a fiourishing commercial centre on this Asiatic coast 
at a time of tension with the great imperial power of 
Persia. Evidence was also obtained of intercourse 
with the Asiatic interior, the ooourreiioe of a bEisalt 
bowl, showing a debased Hittite style in decoration, 
being noted. Such results in a restricted area afford 
abundant promise from future excavation. 

Bfidsh Standards Institution 

The annual general meeting of the British 
Standanis Institution was held at the Institution of 
Mechanical Engineers on June 4, imder the chair- 
nmtship of Mr, W. Reavell. In reporting on the 
progress of the work during his year of office, Mr. 
Beaveil made reference to the arbiteration in con¬ 


nexion with the standards to be adapted in Great 
Britain for the 16-nnn. sound films which, at the 
invitation of the General Council, Lord Kivordale 
hod undertaken in February last, and the decision 
of which is now being loyally adopted throughout 
the industry. Mention was also made of the forth¬ 
coming visit of the director to New York and the 
Argentine in comiexion with the work of the newly 
formed Argentine Institute for the Rationalisation 
of Materials. At tlie luncheon which followed the 
meeting, Lord Uiverdale referred to the very economic 
manner in which the work is carried out, dealing as 
it now does with some eight hundred committees and 
more tlian a thousand met^tings a year. Some pfM)]:)le 
fear that standardisation means stagnation, but this 
is provided against in the prtjoautions the B.S.T. 
takes when standards are brought into being and in 
the frequent review and revision of those standards. 
Industry does not fully appr<Miiate the value of 
standardisation in the matter of capital exi>enditure. 
It moans the possibility of reduction of stocks which 
in turn means liberating capital, and this might 
amount to millions of pounds in the Briti.sh Empire. 

Mb. K, J. Elford, the chairman for the forth¬ 
coming year, said that the British Standards Insti¬ 
tution is greatly indebted not only to the Government 
for its continuoii fhianoial support, to the many 
technical officers of the various Oovernraent depart¬ 
ments for their assistance on the techrii(?al work, but 
also to the hundreds of representatives of industry— 
using that wonl in the widest sense—who give their 
time and experience so willmgly to this work of 
growing national importance. Mr. S, Tatchell, 
chairman of the Building Industries National Council, 
stressed the great importance to the building industry 
of the closest co-operation between his Council and 
the B.S.I., and referred to the agreements recently 
come to which have been set out in their Report on 
Standardisation Policy. Colonel Briggs, of Messrs. 
Unilevers, expresssed th(^ satisfac^tion of the chemical 
industry at the work alreaxly undertaken by the 
Institution in the chemical field and its desire to 
co-operate in future work of the Institution. 

The Development Fund 

The twenty-fifth i^eport of the Development 
Coirunisaioners for the year ending March 1935 has 
now been published (London: H.M, Stationery 
Office, 2e. 6d. net). The fimotiou of the Commissioners 
is to make a thorough examination of applications 
for grants from the fund, amending or vetoing the 
schemes submittecl if necessary, and afterwards to 
recommend to the Treasury wliat advances shall be 
made. The majority of the schemes aided call for 
recurrent expenditure, and as advances are made 
annually the progress of the work is kept under 
continuous review. Agriculture and rural economy 
oomprise the main bulk of the expenditure, as under 
this heading come the regular grants to researcih 
institutes, advisory centres and rural industries, as 
well as the special grants, research scholarships and 
studentships. A short account of each institute is 
given, describing the type of work undertaken and 
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the number of staff employed. Under the fisheries 
seotion, grants are made towards both ‘directed’ and 
‘free* research, as it is recognised that much useful 
information would be lost if' only specified lines of 
research were encouraged. The Development Fund 
also makes regular advances towards the construc^tion 
and improvement of harbours and the acquisition 
of land for road improvements. Tho total sum 
recommended in 1934-36 was £490,908, compared 
with £343,636 in the preceding year, and the report 
concludes with a detailed summarised schedule of the 
ex{>enditure. 

New Electrical Devices 

In A.E.O. Progress for the first quarter oi’ 1936. 
which is published by tho foreign department of the 
Allgemoine Elektricit&ts (Tesellschaft of Berlin, the 
company gives its annual general review of novel 
electrical devices which are being increasingly tised 
in Gennany. One of these is an automatic sequonco 
indicator and timer. Iri ceramic, chemical and food¬ 
stuffs industries, many machines are employed to 
stir or knead the various ingredients. It is often 
necessary that these materials be added to the mix¬ 
ture in a definite sequence of time. The new indicator 
consists of a case containing a niunber of transj^aront 
plates, suitably engraved for each process and lighted 
up from behind in a predetermined soquoncie. The 
attendant is thus warned at the right moment with¬ 
out being obliged to watch the clock. A warning 
bell is sometimes added to the plate lights. For all 
kinds of mixing operations this indicator gives useful 
results. Another device is a ‘fan heat€jr’ used in 
conjunction with an electric fire. A silent running 
fan mounted behind the heating elements circulates 
the hot air without producing any noticeable draught. 
ITie room is quickly and evenly warmed and the 
hot air can be directed to any point where n^pid 
heating is desired. It is stated that the ocinipants 
of a room with a fan heater feel a comfortable warmth 
On all sides. A switch worked by tho foot operates 
as follows. In position 1 the fan runs cold, operating 
as a ventilator and using as much power as a small 
lamp (20 watts); in position 2, warm air is emitted, 
the heater now taking 1,600 watts ; and in position 3, 
it is switched off. 

Mineral Development in Canada 

In a recent series of broadcast addresses, the 
Minister of Mines at Ottawa emphasised that Canada’s 
vast new mineral wealth is being derived from a line of 
mining camps extending for 2.4^ miles from northern 
Quebec to Great Boar Lake. Ten years ago, gold 
production in this belt came from only two districts, 
whereas to-day mining developments are in progress 
in a score of separate localities in a region of the 
Pre-Cambrian shield which is quite unsuitable for 
agriculture. Thus a new metallic link has been 
forged between eastern and western Canada which is 
awakening a new community of interests. The 
mining camps look to the we&t for food supplies and 
to the east for machinery, chemicals, clothing and 
other factory products. At present the most im- 
pOTtant section of the new economic frontier is the 
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area including eastern Manitoba, northern Ontario 
and northern Quebec. Excluding the famous Poreu* 
pine, Kirkland Lake and Cobalt centres, the Sudbury 
nickel-copper district, and the eastern Manitoba gold 
belt, the oldest of the new mines began production 
only eight years ago. Now there are twenty-eight 
now mines, and these have given Canada an additional 
yearly output of gold and copper worth £7,000,000, 
a production value more than the annual gold output 
of Kirkland l.^e. The value of the metals produced 
from this narrow belt alone now exceeds £20,000,000, 
while that from 8udbur>' adds a further £12,000,000. 

Physics at Harvard 

Thk new volume of Contributions from the Physical 
Ijaboratories of Harvard University consists of reprints 
of sixty-five papers which liave been issued from the 
laboratories during the years 1933-34. It forms the 
first volume of Series 2, and its pages are half an inch 
higher and wider than those of its predecessors. This 
increase allows papers from double column periodicals 
like the Physical Review and the Journal of Chemical 
Physics to be included without change of form, but 
papers from the one-column proceedings of the 
American Academy of Arts and lienees look insigni¬ 
ficant on so largo a pi]ige. The work represented covers 
almost every branch of physics—^general and atomic 
physics being the theme of about twenty paj^ers, 
light and electricity about fifteen each, heat about 
seven and sound and supersonics three, the classi¬ 
fication being approximate only. One paperaketohes an 
interesting course of laboratory work for senior students 
taking up atomic physics. The subjects which appear 
most often in the titles are—the e(ffectB of high 
pressures on the physical properties of materials, and 
the lino and band spectra of substances. 

Carnegie Endowment for International Peace 

Thk annual report for 1936 of the Division of 
Intercourse and Education of the Carnegie Endow¬ 
ment for International Peace issued over the signature 
of Dr. N. Murray Butler, the director, gives an 
impressive picture of work being done both in the 
United States and in Europe to develop an inter¬ 
national mind and outlook, and particularly in regard 
to collective security. An unofficial international 
conference was arranged at Chatham House, London, 
on March 5-7, 1936, to consider what steps might 
be taken to restore oonfidenoe by promotion of trade 
and reduction of unemployment, stabilisation of 
national monetary systems and bettor organisation 
of tho family of nations to give security and to 
strengthen the foundations of intemational peace. 
Through the organisation of meetings throughout the 
United States, lectures by visiting Carnegie professors 
and others, the distribution of books and pamphlets, 
the arrangement of ‘intemationid mind* alcoves in 
libraries, the intemational relations clubs, the League 
of Nations Association and in other ways, the revision 
has sought to make known the unanimous recom¬ 
mendations of the conference and the prindplee upon 
which collective security is bas«»d. 

{CfonHnmd on p. 989*) 
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Science in a Changing World: Recollections and Reflections* 

By Sir Richard Gregory, Bart,, F,R,S. 


“It only ahowB what Natur Sir,’* aaid Mr. Squeora. 
“She*»t a rum *un, i« Natur.** 

“She is a holy thing, Sir,** romarkod Saawloy. 

“1 believe you,'* added Mr. Squeera, with a moral sigh. 
“I should like to know how wo ^ould ever get on without 
her. Natur,'* said Bir. Bqueers, solemnly, “is moro easier 
oonoeived than described. Oh what a blessed thing. Sir, 
to bo in a state of natur !** 

Nicholaa NicMeby. Chap. xlv. 

T WO curious coincidenc^es are associated with 
the date of this disoourao ; and 1 do not 
think either of them was intentionally arranged 
by Sir William Bragg or the Managers of the 
Royal Institution. One is that the centenary of 
Sir Norman Lockyer’s birth will be reached in 
two days' time, for he was bom on May 17, 1836 ; 
and the other is that exactly forty-three years ago, 
on May 16, 1893, 1 was appointed sub-editor of 
NaTUEB. As I took a minor part in Sir Norman 
Lookyer’s work of teaching and research at the 
Royal Ck}Dege of Science nearly fifty years ago, 
and was afterwards his assistant in the editing of 
the journal founded by him in 1869, ray reminis- 
cenoes wiU be mostly confined to those associations. 
This, indeed, was what I was asked to do when 
the honour of giving an address in this historic 
theatre was extended to me. 

It is fortunately possible to associate Natubb 
with the first announcement of several scientific 
discoveries of prime importance ; and it is to some 
of these that I propose particularly to refer. With¬ 
out such a principle to limit and guide mo, there 
would be no more reason for my reminiscences 
than for those of the editor of any other .soientificj 
periodical. It happens, however, that a now era 
of modem science began about fifty years ago, 
and that for most of the time 1 have been engaged 
in recording its triumphs. 

The increase in the number of scientific workers 
at home and abroad during this period has been 
very great, and it is reflected in a corresponding 
increase in the number of original communioations 
* Biom « difoanuM doUverad at the Eoyal lutitistiioiit <m Friday, 


contributed to the correspondence columns of 
Natueb. As an indication of this development, 
and also of international activities in scientific 
fields, the following particulars of letters published 
in the years 1886 and 1936 may be of interest. 



1635 

1035 

Numbers of letters durliiK the year 

:i34 

810 

Nnmlier of eulumns 

221 

787 

Average uamber of letters weekly 

7 

15 

Average number of columns 

4 

15 

Number of oountrles abroad represented 

24 

32 

Number of scientific centres abroad ,, 

66 

142 


It was in the issue of Natubb for September 29, 
1892, that Lord Rayleigh first directed attention 
to his experimental results which showed that 
nitrogen extracted from chemical compounds is 
about half per cent lighter than atmospheric 
nitrogen. In his letter he said : 

“I am much puzzled by some recent results 
as to the density of nitrogen, and shall be 
obliged if any of your chemical readers can offer 
suggestions as to the cause. According to two 
methods of preparation 1 obtain quite distinct 
values. The relative difference, amounting to 
about part, is small in itself; but it lies 

entirely outside the errors of experiment, and 
can only be attributed to a variation in the 
character of the gas." 

In March of the following year, Lord Rayleigh 
described, in a paper read before the Royal 
Society, the methods and results of experiments 
having for their object the determination of the 
absolute densities of air, oxygen, nitrogen and 
hydrogen; and he then again pointed out that 
nitrogen prepared from certain obomioal substances 
was decidedly lighter than nitrogen derived from 
air in the usual manner by the removal of oxygon 
with heated copper. This difference was the subject 
of a further paper “On an Anomaly encountered 
in Determinations of the Density of Nitrogen Gas" 
read before the Society on April 19, 1894; and 
Lord Rayleigh then recorded that a globe filled 
with the lighter nitrogen had been weighed and 
re-weighed after an interval of eight months but 
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no change in weight had been found. As is now 
common knowledge, Sir William Ram say was 
afterwards associated with Lord Rayleigh in the 
inquiry into the nature and cause of the discrep¬ 
ancies observed, and the result of the co-operative 
research was the paper on argon, ‘The New Con¬ 
stituent of the Atmosphere’’, read at a special 
meeting of the Royal Society, held on January 31, 
1805, in the Hall of the University of London, 
then in Burlington Gardens. 

The day after the reading of the paper on argon 
before the Royal Society, Sir Henry Miers, then 
Keeper of the Mineral Department of the British 
Museum (Natural History), directed Ramsay’s 
attention to Hillebrand’s obser¬ 
vations, mad© five years earlier, 
of the frequent presence of what 
was believed to be nitrogen in 
the mineral cleveite and other 
natural uranates. Ramsay was 
unable to examine the gas 
obtained by him from cleveite 
until the middle of March 1895, 
when he found a new gas which 
he thought at first was a gas, 
crypton or krypton, for which 
he was looking. He sent some 
of this gas to Sir William 
Crookes for spectroscopic ex¬ 
amination and on the morning 
of March 24 received from 
Crookes a telegram sa,ying 
“Crypton is helium. Come and 
isee it.” Four days later the 
following announcement of this 
discovery appeared in Nature. 

Tehrestrial Heuum (0. 

We have received the following statement from 
Prof. Ramsay :— 

“I have been tr^^ing for clues to compounds of 
argon, Mr. Miers, of the British Museum, called 
my attention to Hillebrand’s paper on Cleveite, a 
rare Norwegian mineral, which Hiilebrand said 
gave off 2 per cent, of nitrogen on worming with 
weak sulphuric acid. Cleveite consists chiefly of 
uranate of lead, with rare earths. My idea was, 
if the so-called nitrogen turned out to be argon, 
to try if uranium could be induced to combine 
with argon. 

“The gas, on sparking with oxygen in presence 
of soda, loses a trace of nitrogen, probably intro¬ 
duced during its extraction ; the residue consists 
of a mixture of Argon and Helium 1 The brilliant 
yellow line, of which Mr. Crookes makes the wave* 
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length 587-49, is identical with the Helium line. 
I am collecting the gas, and shall shortly publish 
regarding its properties.” 

The identification of helium in terrestrial 
minerals, twenty-seven years after it hod been 
observed to exist in the sun, is one of the most 
romantic incidents in the history of science. In 
November 180fi, Sir Norman Ix)ckyer, in the 
course of a paper read before the Royal Society, 
suggested that the solar prominences seen around 
the sun’s limb during total ecli^Kses (Fig. 1) might be 
examined at other times by the use of the spectro¬ 
scope. As soon as he was in pijssession of an 
instrument with sufficient diHj>ersive power, on 


October 16, 1868, Lookyor found that he was able 
to observe these solar flames, and that they were 
local disturbances in the continuous luminous 
layer which he called the chromosphere. A bright 
yellow line seen in the spectra of prominenoes 
could not, however, be identified with any element 
then known on the earth. In Lookyer’s words: 
“We had to do with an element which we could 
not get in our laboratories, and therefore I took 
upon myself the responsibility of coining the word 
helium'' 

It must not be supposed that Lookyer hastily 
came to the conclusion that the strong yellow line 
seen by him in the spectrum of the chromosphere 
was due to the presence of an element then un¬ 
known on the earth. His chemist friends thought 



Flo. 1. Total holah ecliphe of May 0, 1020, photoorafitko fy 1»H. J. Jackkon at AI4OE 
Star, a larwe fhominknck appears on thk ka»t umb (left hand wdk) of the sun. 
Hitch PKOMINKNCKS are now OIWERVEO AN1> PHOTOORAPHED 1>AILV in OUmNARV EUNLIOHT, 
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that the line was due to hydrogen, and it was not 
until after many experiments had been made to 
reproduoe it in hydrogen that Lookyer came to the 
conclusion that the line was really due to an 
element then unknown in terrestrial chemistry. 

When Lockyer saw with his spectroscope a solar 
prominence in ordinary daylight, he believed he 
was the first to make this observation. The 
distmguislied French astronomer, I>r. Jules Jans¬ 
sen, had, however, seen the bright line two months 
earlier, on the day aft/cr a total solar eclijise which 
he had been sent to India to observe. The speotro- 
floopic prmoiples wliich led him to look for the 
prominences when the sun was not obscured were 
tlie same as those stated by Lockyer two years 
earlier ; and they are now used daily to observe 
and photograph these solar eruptions. By a 
remarkable coincidence, the communications from 
Lockyer and Janssen were received by the Paris 
Academy of Sciences on the same day and within 
a few minutes of one another. Unlike the dis¬ 
covery of the planet Neptune, which led to bitter 
(xmtroversy over the rival claims of Adams and 
I.-everrier, no <jueatioi\ of priority arose between 
Lockyer and Janssen, and the French Govern¬ 
ment had a sxJecial medal struck in honour of the 
joint discovery, bearing in profile the portraits of 
the two astronomers. 

It would take a course of several lectures tt> 
trace the scientific and practical developments 
made jiossibl© b}" the isolation of helium. Precise 
studies of helium spectra in comparison with 
stellar spectra showed that many lines of which 
the origins were previously unknown are due to 
the presence of the new gas. Helium is formed by 
the disintegration of radium and other radioactive 
elements, and the alpha particles omitted by them 
are the nuclei of its atoms. By its use the lowest 
temperature yet attained on the earth has been 
reached, and the astonishing phenomenon of 
flupra-conductivity has been studied. It is pre¬ 
pared in immense qiiantities from natural gas in 
the United States and is used for many industrial 
purposes, from the inflation of great airships to the 
filling of thermionic valves and incandescent fila. 
ment lamps and arc lamps. For an element first 
discovered by an astronomer in the sun to prove 
in time to have so many contacts with pure and 
api^ied soienee is a reword which few investigators 
can hope to attain. 

Early in the year 1896, tel^^ms from Vienna 
were published in the daily press reporting that 
Prof. W. C. Bontgen, of the University of Wfira- 


burg, had discovered a new kind of rays, which he 
called X-rays, which would penetrate many 
substances opaque to the visible rays of light. He 
was working with a Crookes’ tube covered by a 
shield of black cardboard when he notioe<l that 
a piece of paper coated on one side with barium 
platino-cyanide became luminesc^ent when an 
electric current was passed through the tul>e. This 
observation was made on November 8, 1896. 
Following up this discovery, Rontgen made a 
number of experiments on the properties of these 
new rays emitted by the Crookes’ tube and the 
resemblances and differences between them and 
the cathode rays which Crookes, Hertz and Leiiard 
had previously studied. 

Prof. Rdntgeu’s paper desoribuig his investiga¬ 
tions and the results obtained was communicated 
to the Wurzburg Physical Medi<;al Society towards 
the end of 1895, and a full translation of it appeared 
in Natuee of Janu^ury 23, 1896, and also in the 
Electrician of tlie following day. In the same 
issue of Nature, Mr. A. A. Campbell Swinton told 
how he had repeated Prof. Rontgen ’b experiments 
with complete success, using a Crookes’ tube he 
happened to possesH, and with his article was 
reproduced a shadowgraph of a complete human 
hand showing the bones distinctly darker than the 
flesh and muscles surrounding them. This was the 
first X-ray photograph of a human hand repro¬ 
duced in Great Britain. 

Many other investiga tors who possessed Crookes’ 
tubes repeated Rontgen’s experiments imme¬ 
diately the discovery of X-rays was annomiced. 
In th0 Science Museum, South Kensington, is a 
tube made for Crookes so long ago as 1B79, and 
used in his laboratory to take an X-ray phokigraph 
on January 20, 1896, to tost the transparency of 
various metals in the rays. The keen scientific 
activity aroused by the publication of Rontgen’s 
discovery may be judged by the fact that between 
the end of .January and the end of June 1896, 
about 160 papers and other communications 
dealing with various aspects of the subject wert> 
recorded in the oolunms of Nature. 

Immediately after the aiinouncemout of Ront¬ 
gen’s discovery, the Prussian Minister of War 
caused exporimeiits to be made on its use in army 
surgery ; and it was soon found to be a most 
valuable aid in the diagnosis of obscure fractures 
and internal lesions generally. It was also soon 
noticed that long exposure to the rays resulted in 
inflammation of the akin. In those early days no 
precautions against such effects were taken by 
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radiographers, with the sad result that many 
pioneer workers suflfered serious injury and some¬ 
times death due to working with the rays* It was 
recently aimounoed that at St, G^eo^ge’s Hospital, 
Hamburg, a stone memorial was unveiled to one 
hundred and sixty such martyrs of soienoe—medical 
men, physicists, chemists, laboratory workers, and 
nurses—and among the names inscribed upon 
the memorial are those of ten British workers. 

For several years bei’ore Kontgen observed the 
fluorescence produced by rays from a Crookes’ 
tube, Sir William Crookes, Sir Herbert Jackson 
and others had carried out investigations on the 
phenomena of the fluorescence or phosphorescence 
of substances in a vacuum under the influence of 
the electric discharge. Jackson had also noticed 
that certain substances otUside the vacuum tubes 
fluoresced when the current was on, but he was 
anticipated by Rontgen in finding the explanation 
of this effect. It was only a few weeks later, on 
March 6, 1896, that ho described in a paper to the 
Chemical Society an improved form of vacuum 
tube for producing X-rays and examining their 
effects. This 'focus’ tube contained a concave 
aluminium cathode and an inclined platinum- 
iridium anode upon which the rays from the 
cathode would impinge and produce X-rays. The 
concave cathode had been used by Crookes, but 
the mounting of the target or anti-cathode at an 
angle of forty-five degrees to the axis of the 
cathode beam was due to Sir Herbert Jackson, 
and the principle is still used in the Coolidge and 
other standard forms of X-ray tubes. I remember 
that, at the time, he was urged by a scientific 
instrument maker to protect his invention, and if 
he had done so ho would have held the master 
patent of all such tubes and made a fortune from 
it. He decided deliberately to leave the device 
unprotected in order to encourage the scientific 
study of X-rays and their service to the human 
race. He thus sacrificed personal profit on the 
altar of knowledge and manifested a spirit of 
which the world of science may well be proud. 

Modem systems of television depend for their 
success upon the use of cathode ray oscillograph 
tubes for the transmission and reception of images ; 
and it is of interest to record that the first sugges¬ 
tion for the application of cathode rays for this 
purpose was made by Mr. Campbell Swinton in a 
letter in Natiteb of June 18, 1908. At that time 
success had been achieved in the telegraphic 
transmisBion of photographs, and it was thought 
that distant electric vision was an easy natural 


step in the development of the process. Thirty 
years earlier, Profs. Ayrton and Perry worked out 
a system of television based upon the use of a 
mosaic of minute sensitive selenium cells, on the 
lines first suggested by G. R. Carey, but all such 
plans were impracticable. It was shown by Mr. 
Shelford Bidwell, who had given much attentimi 
to the subject, that on this fl 3 ^tem of transmitting 
simultaneously all the rays forming a picture, the 
number of separate cells, wires and lamps required 
to obtain a good image on a screen only two inches 
square, would be no less than 160,000, 

Instead, however, of trying to transmit in one 
moment the enormous number of separate signals 
required to deal with the various parts of the 
transmitted picture, the signals may be sent in 
succession provided that the time taken to soon 
the picture, and transmit a complete set, does not 
occupy more than one-tenth of a second. Many 
attempts were made to solve the problem of 
distant electric vision on this principle. In Mr. 
J. L. Baird’s early demonstrations of the simul- 
taneouB reproduction, at a distance, of images of 
moving objects, a disk with apertures arranged in 
a spiral revolved rapidly between the object and 
photo-electric ooUs. The varying current thus 
transmitted modified the light of a neon tube at 
the receiving end, where a similar disc revolve<l 
synchronously with that at the transmitting 
station. With a sufficiently rapid revolution of the 
disk, a recognisable image of the object was 
produced. 

To secure satisfactory television by any device 
involving mechanical movements of this kind, a 
very intense light source is necessary at the trans¬ 
mitting end, and some method of amplif 3 ring the 
light signals at the receiving end. Experiments 
with these ohjeots in view are still being carried 
on and the prospects of success are promising. 
For the time, however, and especially for home 
receivers, these mechanical methods have been 
superseded by methods which are independent of 
the momentum of the moving patts. This was 
the principle suggested by Mr. Campbell Swinton 
in his letter to Natube twenty-eight years ago. 
After pointing eut that the moving extremities of 
two beams of cathode rays—cme at the transmitting 
and the other at the receiving end—might be 
caused to sweep synchronously over the whole 
required surface, he added : 

^'Indeed, so far as the leoeiving apparatus is 
concerned, the moving kathode beam has only to 
be arranged to impinge on a sufficiently eegoeitive 
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fluorescent soieeki, and given suitable variations 
in its intensity, to obtain the desired result. 

**The real <Ufficulties lie in devising an efficient 
transmitter ‘which, under the influence of light and 
shade, shall sufficiently vary the transmitted 
electric current so as to produce the neoeaaaxy 
alterations in the intensity of the kathode beam 
of the receiver, and further in making this trans¬ 
mitter sufficiently rapid in its action to respond 
to the 160,000 variations per second that are 
necessary as a minimum. 

“Possibly no photoelectric phenomenon at 
present known will provide what is required in this 
respect, but should something suitable be dis¬ 
covered, distant electric vision will, I think, come 
within the region of possibility.’* 

It was not until twenty-two years later that 
Baron von Ardenne in Germany made use of 


In the intermediate film method the scanner is 
a oathode ray osoillograpb the light &om which 
passes through a lens on to an ordinary cinemato¬ 
graph film and then to a photo-electric cell whOTe 
the light impulses are transformed into equivalent 
electrical impulses and then amplified. In turn 
these are received, amplified and excite a cathode 
ray tube, on the fluorescent end of which the film 
picture is reproduced. The detail reproduced is a 
function of the intensity of the light of the scanning 
lines in the cathode ray tube at the transmitter 
and of the number of those lines. Though this 
apparatus illustrates the principles of the use of 
cathode ray oscillograph in television, actually the 
light of the oscillograph is not intense enough for 
transmission. What is used in the Baird system 
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(BY COUaXBSY OF BAUID TltlKVJWON, 1*1).) 


cathode ray oscillograph tubes for the transmission is either the moving spot or the electron camera 
and reception of television images, and gave a in conjunction with a fixed light source, 
public demonstration comparable with that ob- There was a natural transition from oathode and 
tained by Baird with his apparatus. Since then Rfintgen rays to Beoquerers discovery in 1896 
many improvements have been made in oathode of penetrating rays from uranium compounds, 
ray oscillographs, and these, with ingenious which laid the foundation of the new science of 
mechanical devices, have brought television radioactivity, and to Sir J. J. Thomson’s brilliant 
systems to a remarkable state of perfection. experimental researches which showed a year later 

The principles used are conveniently and in- that the oathode rays consisted of swiftly moving 
struotively shown in apparatus devised for demon- partiolea of small mass carrying a negative charge 
stration purposes by Mr. T. E. Bray, of the Baird and constituting electron units of the structure of 
Television Laboratories (Pig. 2). In this apparatus all atoms. This discovery was itself followed by 
the intermediate film method is used by which tele- the isolation of radium by Madame Curie in 1898, 
vision pictures can l)e projected to large audiences W^and then by the theory, put forward by Rutherford 
in cinema theatres and elsewhere. For the direct and Soddy in 1903, that radioactive matter is 
transmission of television programmes, the prin- continually undergoing spontaneous^ transforma- 
oipa) parts are essentially the same, though some tion of its atoms, the different stages of disintegrib- 
details of the apparatus, particularly at the tion being represented by a succession of n^ 
transmitting end* are different. radioactive bodies. All these developments have 
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been fully recorded in scientific periodicals and 
other publications, and Natobh cannot claim to 
have been assoriated with them more closely than 
any other journal. 

Science in a changing world involves, of course, 
the revision of theories when new evidence is 
adduced which renders them unUuiablo. Caution 
in arriving at conclusions is rightly regarded as an 
essential attribute of the scientific spirit, and it 
should be accompanied by readiness to acknow¬ 
ledge error. Original communications to a journal 
or to a scientifio society may, therefore, have 
afterwards to be retracted, l)ocau8e the conclusions 
reached are found to be based upon imperfect 
observations. A remarkable exam})le of this 
occurred in the year 1000. Sir George Stokes bad 
been shown some curious photographs taken at 
Dover during a thunderstorm. The camera was 
not pointed in the direc'.tion in which the lightning 
flashes occurred, but the field of view included a 
number of electric* arc lamj>8 used for lighting the 
town. The photographs seemed to show that, 
when a discharge occurred, there was a flow of 
eloctri{3ity from the lamps to the ground. Sir 
George Stokes accepted the photographs as evidence 
of the actual existence of these simultaneous clis- 
obarges from street lamps at the moments of 
lightning fla.shes, and in Nattjbe of February 8, 
1900, there appeared a letter from Mr. Sydney 
Webb, of Dover, who took the photographs, and 
a communication from Sir George Stokes, accom¬ 
panied by reproduotions of six pictures and a 
detailed '"explanation of the discliargos which 
took place, Himultanoously with lightning flashes 
in the sky, in the noighbomhood of the electric 
lamps’’. The two letters, with the illustrations, 
occupied more than six columns in the corre¬ 
spondence colximns of Nature. Prof. R. W. Wood 
was in London at the time, and he pointed out at 
once that all the effects shown in the photographs, 
and for which Sir George Stokes had put forward 
theoretical explanations, wore probably due to the 
camera having been moved during exposure. This 
proved to have been so. Though the camera was 
stationary, it was lifted up before the cap was 
put over the lens, and the trails shown on the 
photographs were produced during the short 
interval between lifting and capping. Further 
photographs with a moving camera confirmed this 
conclusion, and showed that the effects described 
and explained were not real. 

It happens that in the same year, namely 1900, 
that these deceptive photographs of secondary 


effects of lightning discharges were under discus¬ 
sion, Sir Charles Boys designed and made his 
ingenious camera with the view of obtaining 
experimental evidence of the progress of a lightning 
flash. Ten years earlier there had been a con¬ 
troversy as to whether a flash was single or 
multiple, two or three flashes succeeding one 
another very rapidly along exactly the same path. 
To test this point obviously requires a means of 
obtaining pictures in very quick succession* In 
Sir Charles Boys’s instrument a pair of identical 
camera lenses is mounted on a disk wliich can 


A 



FIO. eHOTOUHAPHH OK UOHTNINU OBTAIXUD WWH A BOTH* 
CAMKRA. A ANT) ft ARK RHOTOftRAKHH OF 'tHK RAVK FI-ABH : AND 
THK IMAOWy ON THK KKrC AND RIOHT TNPICATK I>1FIPBIIBSCE8 IN TIMfi 
OF DIKFtSftBNT PAKl'S OF THK VRAHH. 

be rotated so rapidly that two images of a flash 
can be obtained at so short an interval as about 
one forty-thousandth of a second. This apparatus 
was made in 1909, and Sir Charles Boys carried it 
about with him to various places in the hope of 
finding favourable opportunities to use it, but 
without success. Twenty-six years later, in 
Nature of November 20, 1926, he again directed 
attention to the problem and described the 
apparatus he hod designed to obtain experimental 
evidencje to assist in solving it. Two years after¬ 
wards he obtained a photograph of a suitable 
lightning fiash while visiting the Loomis Labora¬ 
tory, Tuxedo Park, New York. This, with a 
letter upon it, appeared in NATtraa of September 
1, 1928 ; and it showed clearly that, even with 
the simple instrument tised, the method of 
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oppositely moving lenseH waa capable of giving two 
iinim;ea of a lightning hash definitely different in 
form. 

Improvements of the apparatus were afterwards 
made; and by the use of a Boys* camera many 
photographic studies of lightning flashes have 
been made in South Africa by Dr. E, C. Halliday, 
Dr. B. F. J. Sohonland, Mr. H. CoUaus and Mr. 
D. J. Malan (Fig, 3). It has thus been shown that 
each separate lightning flash begins with a dart-like 
downward moving tongue of light, which is usually 
repeated several times until the giviund is reached, 
and is then followed by the main discharge con¬ 
sisting of a return stroke from ground to cloud 
moving along the thermally ionised track of the 
leader stroke. Since 1752, when Franklin proved 
that lightning was an electrical discharge, practic¬ 
ally no experimental work on the subject had been 
done until Sir Charles Boys, who may well be 
described as the Franklin of our time, devised his 
revolving lens camera for the study of the 
pagation of the discharge. That Kature was 
given the privilege of making the apparatus and 
its development known to the scientiflc world is 
something to recall with pride. 

It may similarly be remembered with satis¬ 
faction that, at a time when the possibilities of 
acihieving mechanical flight were either disputed 
on theoretical grounds or derided by practical men, 
Nature gave prominence to all Prof. S. P. 
Langley’s experiments in aerodynamics. Langley 
began his experiments in 1887, and his work 
provided precise knowledge as to the resistance 
offered to planes moving through air at different 
speeds and inclinations. He communicated a 
paper on ‘'Experimental Researches on Mechanical 
Flight” to the Paris Academy of Sciences on 
July 13, 1891, and a translation of it apj^eared 
in Natubh of July 23, 1891, In the course of this 
paper, Langley said ; 

*T have been carrying out some researches 
intimately connected with the subject of mechanical 
flight, the results of which appear to me to be 
worthy of attention. They will be published shortly 
in detail in a memoir. Meanwhile I wish to state 
the principal conclusions arrived at. 

”In this memoir I do not pretend to develop 
an art of mechanical flight; but I demonstrate 
that, with motors having the same weights as 
those actually constructed, we possess at present 
the neoessaj'y force for sustaining, with very 
rapid motion, heavy bodies in the air ; for ex¬ 
ample, inclined planes more than a thousand times 
denser than the medium in which they move.” 


Guided by his results, Langley had model aero¬ 
planes made, or ‘aerodromes’ as he called them ; 
and he demonstratcnl in 1896 that mechanical 
flight was possible actually performing it with 
steel flyiiig machines nearly a thousand times 
heavier than the air, driven by steam, and employ¬ 
ing as a rule curved sustaining surfaces. These 
machines weighed from thirty to forty pounds, 
and arose and descended in safety, their flight 
being limited to distances of from half a mile to 
tliree-quarters of a mile, at speeds varying from 
twenty to thirty miles an hour. 

Langley’s experiments were regarded at the 
time as the trivial amusements of an astronomer ; 
and when, in 1903, a man-carrying aeroplane 
designefl and constructed by him failed to attain 
sustained free flight, so much ridicule was thrown 
upon the trials that he abandoned the subject and 
devoted himself to other things. The full-size 
maoliine was taken out of its shed in 1914, and 
after a numljer of changes had been made in it, 
flights were made with it by a pilot. Much cjon- 
troversy afterwards arose as to whether Langley’s 
original aeroplane of 1903 could over have been 
flown, but this question need not be raised again 
now. A model of this flying machine is in the 
Science Museum, South Kensington, together with 
mralels of aeroplanes made by W. T. Henson and 
J. Stringfellow about the middle of last century. 
Wliatever opinion may be held as to the capacity 
of Langley’s man-carrying machine to keep m 
the air under its own j)ower, it caimot bo questioned 
that his experiments with models demonstrated 
the possibility of mechanical flight at a time when 
anyone who gave attention to the subject received 
nothing but derision for liis piins, and that 
Nature was one of the very few journals in which 
his experimental work was recorded at every stage. 

It would be easy to mention many other in¬ 
stances in which important discoveries and 
developments have been first announced ui the 
pages of this periodical and in which their signi¬ 
ficance has been subjected to critical discussion. 
Consideration of only a few of these belonging to 
a short period has almost exhausted the oppor¬ 
tunity given me of presenting some of my recol¬ 
lections and has filled me with an acute sense of 
dissatisfaction in the treatment of a theme which 
might have comprehended advances in many 
other scientific fields, particularly those of biology 
and anthropology. For example, in the great 
advance of knowledge of early man which has 
followed on the discovery of Piltdown man in 
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1912, Natttbb may fairly claim to have played au 
important part, both in the announcement of new 
finds and in the first publication of the soientifio 
description of recent discoveries, such as that of 
the famous Rhodesian skull foxind in the Broken 
Hill mine, and of the Tauugs skull, described by 
Prof. Raymond Dart and named by him Australo- 
pithecua. All discoveries of this kind, throwing 
light on the origin of man, always create wide 
public interest, as do those studies in social 
sciences which are conoomed with the respons¬ 
ibilities of man for controlling his own environment 
and shaping his own destiny. 

Science in a ohangiiig world means soicnoe 
adapting itself to the new conditions of life which 
have resulted from the appliciation of its dis¬ 
coveries ; and assisting in the solution of the 
problems created by them. Though the pursuit of 
natural knowledge must go forward whatever the 
consequences, the man of science cannot disregard 
the social effects of his discoveries. If he creates 
a Frankenstein monster which becomes the terror 
of the human race, he may himself end in being 
shunned by civilised society or his passion for 
truth be put under control because of the dangers 
to which it may lead. 

The services which science can render to the 
modem State are now widely recognised, and they 
are used for evil as well as for good. Forty years 
ago, the expenditure of the British Government 
on scientific investigation, as shown in the Civil 
Estimates, was, excluding expenditure on museums, 
£45,378 ; in 1935-36 the total in the Estimates is 
about £1,300,000, and of this ammmt the Depart¬ 
ment of Scientific and Industrial Research is 
credited with nearly £700,(XK) for grants for 
investigation and research and for research 
establishments. There can be no question that 
expenditure on scientific and industrial research 
even on tliis scale is a profitable national invest¬ 
ment, but the greater the extent of such activities, 
the more urgent is the need to see that they are 
used to promote progressive human welfare 
instead of its degradation. Scientific workers have 
now to pause and consider whether they should be 
content to let others bo responsible for the use or 
misuse of their contributions to knowledge. When 


the object of research is the command of natural 
forces, without regard to their relation to human 
life, it can become a social danger and an excuse 
for scientific barbarity. It is the duty of men of 
science to assist in promoting more worthy uses 
of the new powers they are oontinually placing in 
the hands of the community, for otherwise the 
world seems likely to be reduced to a place of dust 
and ashes. The impacts of science with society are 
now so numerous that scientific studies in the 
realm of social biology are even more necessary 
for civilised life than researches in the physical 
sciences. 

It is an ironical comment upon modem civilisa¬ 
tion that the social reaction to the gifts of plenty 
made possible by the progress of aoientifio know¬ 
ledge is not a corresponding increase of human 
welfare but distress and unemployment! and the 
prostitution of scientific effort to purposes of 
destruction. In so far as science has brought 
about increased control over the forces of Nature, 
it accepts responsibility for these conditions. It 
insists, however, that such deplorable consequences 
are not essential, but are due to the neglect of the 
application of scientific methods to the solution of 
social problems. Our distributive and economic 
system remains on the basis of a pre-soiantific age, 
wholly unadjusted to the needs of a changing 
world, and unable to bear the burdens placed 
upon it by the problem of new and almost in¬ 
credible abundance. 

Science can provide the world with everything 
required for the maintenance of a growing popula¬ 
tion in a rising standard of comfort; but there are 
no accepted principles for the right use of the new 
powers, and international agreements are mainly 
adjustments of national interests conceived in 
confined political atmospheres and determined by 
expediency. While this spirit prevails, the pros¬ 
pect of finding a formula which will unite civiliaed 
peoples for the general well-being of humanity 
seems almost hopeless. A regenerative influanoe 
is required to save civilisation from disaster, and 
the mission of science in the changing world of 
to-day should be to introduce it into the field of 
social biology, and thus enable us still to believe 
in the highest destiny of man. 
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The Scenery of New Zealand 

Nbw Zxax^akd haa long beeai oareful of State 
protection, of natural foaturea of outatanding value 
on the gronzids both of scientific interest and of 
soenio beauty. The Annual Beport on Scenery 
Preservation for the year ending March 31, 1935, 
records additional reserves of 2,027 acres, making a 
'prmmt total of 671,000 acres in 965 reserves. Many 
of the xeserves aim at preserving areas of character¬ 
istic vegetation, and it is to be noted that the Native 
Plante Protection Act came into force in 1936. By 
this Act, all native plants, except a few Bpeoies 
commonly regard cxl as weeds, are protected through¬ 
out the Dominion. There are, however, provisions 
for taking plants in reasonable numbers for scientific 
study or medicinal purposes. The larger reserves 
seem to have paid wardens, but many of the smaller 
ones ore eared for by honorary ino^pc^ctors. 

Announcements 

Thk Brazilian Government lias recently founded 
an international centre for the study of leprosy at 
Rio do Janeiro. 

TttB fifteenth Japanese Congress of Physiology 
will be hold next August at the Ohara Institute of 
Kurashihi, Oyama, and will last tlireo days. 

Th« International Federation of Eugenic Societies 
will hold a congress on July 16-21 at Scheveningen 
and The Hague. Furthet* uiformation can be obtained 
from the vice-president, Dr. Georges Schroiber, 
Avenue du Recte\ir Poincari^ 26, Paris XVI®. 

The Institute for Investigation of the Brain, at 
Leningrad> which contains 180 cerebral heniisphores 
of adults, 300 of cliildren and 470 of lower animals, is 
engaged in the preparation of a rnicrosoopioal atlas 
of the cerebral hemispheres of man and tJie lower 
animals. It is also ocotipied with the study of the 
brains of the most eminent representatives of science, 
art and politics. 

The first International (Conference on Fever 
Therapy will be held at Cohunbia University, Now 
York City on September 29-October 3, its aim being 
to collect and crystallise data oonnectad with fever 
induced by physical or other agencies as a thorapeutio 
procedure. The subscription is 16 dollars. Further 
information can be obtained from the secretary, Dr. 
William Biennon, 471 Park Avenue, New York City. 

Bb. HBXJiiiirr i>e Terra informs us that a mistake 
has been made in the first column of the table 
aooompaaying his article **Late Cenozoio History in 
India** in Nature of April 26, p. 666. The Upper 
Pbistooene period covers the stages of column 2 
named Bedeposited silt, Erosion and PoHoar; the 
Middle Pleistooene covers the stages named Erosion 
and Botdder ConghmercUe; the Lower Pleistocene 
covers the stages named Pivjawr and The 

broken line indicating an imconformity wliioh appears 
between the Boulder Conglomerate and the Pinjaur 
idiould extend across the column to the left between 
'^ddJe** and “Lower**. 


Arplicatioms are invited for the following appoint¬ 
ments, on or before the dates mentioned : 

A teacher of electrical engineering in the Newton 
Heath Branch Technical School—^Tho Director of 
Education, Education Offices, Deonsgato, Manchester, 
3 (June 16). 

A teacher of chemistry and mathematics in the 
North-Western Polytechnic, Prince of Wales Road, 
Kentish Town, Ix>ndon, N.W.6—The Secretary 
(June 17). 

A teacher of mecliank^al engineering in the Rugby 
College of Technology and Arts—^Tho Principal and 
Organizer of Fiu*ther Education in Rugby, 61 Clifton 
Road, Rugby (June 18). 

A lecturer in cliarge of the Department of Civil 
Engineering in the Universi ty of Sheffield—^The 
Registrar (Jtme 18). 

A lecturer in biochemistry and a lecturer in 
physiology in the University of r^eods—The Registrar 
(June 19). 

A Scientific officer (A .4) for research in chemical 
problems, a scientific officer {A.40) for research in 
strength of aircraft structures ami materials, on 
assistant (Grade I, A.48) for research in aeronautical 
electrical equipment, and a^wistants (Grade III, 
A.58/83) for tests in the Aerodynamics Department, 
of the Air Ministry Scientific Research Pool for 
service at the Royal Aircraft Establishment, SouUi 
Famborough, Hants—^Tho Chief Superintendent 
(June 19). 

A head of the Department of Electrical Engineering 
in the Rutherford Technical College, Newcastle-upon- 
Tyne—The Director of Education, City Education 
Office, Northumberland Road, Nowcostlo-upon-Tyne, 
2 (Juno 20). 

A teacher of mathematics and a teacher of technical 
drawing in the Wandsworth Technical Institute, 
London, S.W.18—^Tlie Secretary (Jime 22). 

A lecturer and an assistant lot^turer in engineering 
(civil or municipal) in University ('olloge, London, 
W.C.l—The Secretary (June 26). 

An assistant (Grade II) in the Admiralty Scientific 
and Technical Pools (physios or electrical engineering) 
—^The Secretaiy of the Admiralty (C.E. Branch), 
Whitehall, London, S.W.l (Juno 26). 

A scientific officer for researtJi on internal com¬ 
bustion engines at the Royal Aircraft Establishment, 
South Famborough, Hants (Royal Aircraft Scientific 
Research Pool)—The Chief Superintendent (June 26), 

An assistant lecturer in physics in University 
College, Southampton—The Registrar (June 30). 

A chemist in a War Department at Woolwich— 
The Under-Secretary of State (C. 5), The War Office, 
London, S.W.l (June 30). 

A technical officer in the Meteorological Office— 
The Secretary (S. 2, e.), Air Ministry, Adastral 
House, Kingsway, London, W.C.2 (July 3). 

A chief mechanical engineer at the Royal Naval 
Cordite Factory, Halton Heath, Dorset—^The Secre¬ 
tary of the Admiralty (C.E. Branch), London, S,W.L 

An*a6siatant lecturer in geology and geography in 
King's College, Strand, London, W.C.2—The Seoro- 
t«y. 
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Letters to the Editor 

The Editor does not koUl kinisdf responaihle for opinions expressed by his oorresporyisnts. 
He cannot ntidertake to return, or to correspond with the writers of, r^ected mctnusoripts 
intended for this or any other part of Naturb. No notice is taken of anonymous communtccUions. 

Notes ov points in some of this week’s LErrBas appear ox p. 998. 

OORUBSPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONS. 


Sensitivity of Insects to Sound 
In tlio course of experiments directed to another 
end, wo have had occasion to determine the sensi¬ 
tivity at different stimulus frequencies of cortaiu 
structures in the cricket (Gryllus domesticua) and the 
loouat (Locusta migratoria migratorioides). These 
structures are (a) the long hair-aensilla on the cercus 
of the orioket, recently shown to subserve a partially 
acoustic function b (6) the tympanal organ of the 
loouat and (o) receptor organs which we believe to be 
identical with the short hair-sensilla generally dis¬ 
tributed over the bodv of the locust. 



The audiograms shown in the accompanying graph 
(Fig. ]) were obtained by a method somewhat similar 
to that of Derbysliii'e and Davis*, The decapitated 
insect was enclosed in a sound-proof room, and the 
appropriate nerve was oonneoteil by means of fine 
electrodes to an amplifier feeding a (kathode ray 
oscillograph and loudsi>eakor, so that the activity 
in the nerve could be mode to give both a visible and 
an audible sign of its occurrence. The acoustic organ 
was stimulate by pure tones from a loudsi)f>aker fed 
from a beat oscillator and amplifier. The output 
from the former could be vari^ over a frequency 
range of 50-10,000 cycles per second, and could 
be attenuated by 130 db, in 2 db. stops below a 
maximum of about 100 microwatts per sq. cm, at 
the point of stimulation. This stimulator was 
previously calibratrHf with sutfioient accuracy for oiir 


purjiose by reference to five ‘normal’ ears. Wave¬ 
form and frequency monitoring was carried out with 
a cathode ray oscillograph, the time-controlled 50- 
cycle A.c. mains forming the primary frequency 
standard. The threshold of the organ under investi¬ 
gation at any given frequency was taken to be that 
intensity which produced a just perceptible activity 
in the assooiat^l nerve. The records of two 
observers wore found to agree within ± 2 db. 

In Fig. I the threshold intensities of representative 
animals have boon plotted in decibels above and below" 
a sound pressure of 10 dynes per sq. cm., and, in 
order to emphasise the relatively 
iiigh sensitivity of two of the 
groups of receptors at the two ex¬ 
tremes of the human auditory 
spectrum, the readings on the five 
human observers, reduced to 
Wegel’s classical figurtjs®, have 
been plotted on the same graph. 
The curves clearly indicate that 
the significance of a sound tt> these 
insects cannot possibly l>e judged 
by its apparent loudness to the 
human oar; a response from the 
corcus may be readily elicited by a 
low-frequency stimulus quite in¬ 
audible to man, whilst the slope of 
the curve for the tympanal organ 
appears to show that its sensitivity 
would very greatly exceed that of 
the human ear at frequencies above 
10,000 c.p.s., the present limit of 
our apparatus. 

The presence of scattered re¬ 
ceptors sensitive to sound at quite 
low intensities in an insect which 
is also provided with a specialised 
acoustic organ is a matter of some 
interest, though their existence has 
l>oeu indicated in insects of certain other orders. We 
believe, however, tliat no quantitative measurements 
have previously boon made on any of these receptors, 
with the exception of those of Wevor * on the tympanal 
organ of the grasshop|>or. These are in fair agree¬ 
ment with ours oti the similar organ of the locust. 

K. J. PUMPHBEV. 

A. F. Rawdok-Smith. 

Laboratories of Zoology 
and Psychology, 

Cambridge. 

i'P'wnpl'rey and A. K. K»wdon- Smith, J. PAyfM., M (1*36). 
(Proe, Phvtiol. 5<w., Much 14, 19S6.) 

* A. J. OorbyBhire and H. bivls, dmer. J, Physiol., 113, t, 476 

> R. h, Wegel, Am. Qtol., 41, 770 (1982). 

« S. O. Wever, J. 90, 17 (1085). 
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A Simple Relation between the Quantities t, c and h 

If e is the negative electron charge, iFhich reckoned 
in c.o.B. is 4*7765 x of an electroetatic unit, 
and if c is the velocity of light in vacua (2*9986 x 10*® 
cm./sec.) and h is Ptock*s Constant of Action which 
i» 6*66 X 10~*’ erg-seconds, then, as is well known, 
the quantity hc/^e* is a pure numeric generally 
given as equal to 137, or perhaps, 137*3. 

If we absorb the 27c we can express the relation of c, 
c and h as follows ; The quantity s* ^ 22*805 x 10“*® 
is of the dimensions of energy multiplieil by length 
or erg-centimetres. The quantity h (which I vonture 
to name 1 acton) is of the dimensions of energy 
multiplied by time or erg-seconds. Hence the 
quantity e*lh is of the dimensions of a velocity and is 
equal to 22*806 x 10* - 6*56 = 34*82 x lO^cm./sec. 
Also the velocity of light, c. is 29,986 x 10® cm./sec. 
and 29,986 -r 34*82 801. But the number 861 is 

the product of three prime numbers, namely, 3, 7 and 
41, the first, third and twelfth primes—omitting to 
count 1 and 2 as primes. 

Also 861 is a triangular number of the form 
n(n + l)/2 or (41 X 42)/2, and in addition it is the 
sum of the natural integers J -f 2 3 f etc. up to 

41, A triangular number denotes the number of 
equidistant dots wliioh can be arranged in an equi¬ 
lateral triangle, namely, 3, 6. 10, 16, 21, etc. Also 
approximately r 31. 

Hence wo <jan write the equation 

h y c 

=^3x7 X 41 == 801 ; 

-- 3 X 7 X 37 -h 3 X 7 X (3 -4- 1); 

= (34 + 3+) 137. 

The mimbei‘8 1, 8 and 7 are trinal numbers of the 
form n* + n + 1, where n is given values of 0, I 
or 2, The velooit)^ itipresented by c*//) is nearly 
1/861 of that of light in vac^w, 

Ambrose Fuemiko. 

“Greenfield”, Manor Roarl, 

Sidmouth, 8, Devon, 


Electrodynamics of Macroscopic Fields in 
Supraconductofs 

The conception of a ‘pure supraoonducting state’ 
has proved to be useful for the description of those 
phenoTnena of supraconductivity in which no phase 
transitions into the non-supraconduoting state are 
implicated. In the pure suproconducting state the 
supracondiictor shows no maerosoopic electro¬ 
magnetic field (-E? « 0, J5 == 0). It lias been shown* 
that this state can be described by a consistent 
theory in which the idea of an infinite conductivity 
is replacecl by the conception that, by a general rela¬ 
tion, the suprocurrents are connected with the magnetic 
field. The latter penetrates into the supraconductor 
only as deep as the supraourrents flow. 

On the basis of this theory of the pure supra- 
conducting state, a magnetostatics of the so-oalled 
‘intermediate state* has recently boon developed* of 
which the oboractoristic feature is the appearance of 
a macroscopic magnetic induction B. In the inter¬ 
mediate state, the supraconductor is imagined as 
consisting of many sejiarated microscopic pure supra- 
conducting elementary regions, in an analogous way 
to the elementary regions of spontaneous magnetisa¬ 


tion in a ferromagnet. The free energy density / of 
such an intermediate state has been calculated os a 
function of the magnetic induction, and it has been 
found, for (JB| ^ Hy, where Hr the magnetic 
threshold value, that 

/ - - iHr* +HrlBl ...{!) 

A generalisMition of this theory is wanted foi^ the 
<jase where an ehctric field is also present. IVlule 
the general cjase still presents some diffhiulfcios, a very 
elementary conception can be developed for the 
special case, in which : 

(o) iho direction of tho electric field E is everywhere 
perpendicular to the magnetic induction B and 
parallel to the macroscopic current J ; 

(6) the actual surface energy of tlie siipraconduoting 
state appreciably exceeds tlie lower limit derived 
from thermodynamics*. 

Possibly the result that follows has a more general 
validity than tsan be ascertained at present. 

From (6) one can infer that tho dimensions of the 
Bupraconducting regions into which the supra- 
conductor as a whole splits up are big compared with 
the depth to which the magnetic field can penetrate 
into these regions, and that therefore all macroscopic 
fields are chiefly due to the normally conducting 
im^hiaions. Then to a first approximation we are 
justified in neglecting all ‘ptmotration* eflocts and 
may simply set the microscopic magnetic field equal 
to 0 in the 7 )ure supraconducting regions (whereas 
the microscopic electric field vanislies there exactly). 
The normally conducting regions may be assumed 
to have the form of gaps with nearly equidistant 
boundaries; they will, aci^ording to (a), contain 
the electric field orientated |)erpendicular to the 
l:K>undaries and the magnetic field parallel to 
them. 

Let e and h be tho microscopic field strength in 
such a gap, and let 5 be tho volume of the gaps 
per unit volume of the supraconductor ; then the 
matiroscojiio E and B are given by 

B « $6 and B ^ Ih . . . (2) 

On the boundary between the two phast?s tht^ Max¬ 
well pressure 4(/i* — c*) will Iw in etjuiUbriuni with 
the pressure J Ht* due to tho free onerg>’^ of transi¬ 
tion into the supraconducting state (which amounts 
to — 4 P©r unit volume) : 

i(A* - P*) - 4 //r* , . . . (3) 

or introducing tho macroscopic quantities (2) into 
(3), we obtain the following equation, which deter- 
Tnines 5 : 


The free energy / per unit volume consists of two 
parts : 

(i) tho ‘electromagnetic energy’/, localised in the 
normally conducting gaps : 

/, - 5 4 (A* -I- e»). 

(ii) the ‘internal free energy’ /* of the pure supra- 
condaoting part, which comprises a fraction 1 — 5 of 
the total volume : 

/= - (1 - 5 ).(- 
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For the total free energy / /i -f /« we obtain, 
using (2) and (4) : 

which is valid for 0< B* - E* </fy* or ^ < 1. 

This expression is a generalisation of formula (1) 
obtained for the pure magnetostatic cetse. It can 
be derived from a Lagrangian 

ME, B) = - i . . (6) 

which is connected with the free energy / by the 
well-known relation 

aL 

By its derivatives, L defines the quantities D and H 
as functions of B and E ; 


n - - ^ 

BE VB' - 


E* 


Ht 


H 


BL 

BB 


B 






• (7) 


As to tlie connexion between the macroscopic 
current density J and the field, an independent 
statement is still required. In the nonnally con¬ 
ducting regions e will be accompanied by a current j 
according to Ohm’s law : 

j == o e, 

where a is the conductivity of the normal phase. This 
current is to be continu^ into the supraconducting 
regions without an accompanying electric field. The 
component of the macroscopic current J parallel to 
E will therefore be given by 


a E 




( 8 ) 


Finally, we assume the macroscopic Maxwell 
equations and. the customary boundary conditions ; 

Bn, Efff, Dn ^ Jn continuous. 

Though this reasoning cannot, of course, claim to 
be more than a first and quite provisional attempt, 
and hysteresis and other disturbing eflFeots will cer¬ 
tainly complicate the real state of aifairs appreciably, 
it seems that on the basis of the equations communi¬ 
cated above a consistent theory can be built up. 
Formally it may be considered os a kind of limiting 
or degenerate ease of the Bom-Infeld field theory. 
There a Lagrangian of the form aVr+F * (5*^ ^*1 
or aWl 4- b-* (B* - E*) + br* {B E)» with o = 6 
forms the basis ; the Lagrangian (6) corresponds to 
the limiting cajse 6 0, o*/6 = //jr. 

I have succeeded in applying this theory to the 
phase transition in a supraconducting wire caused 
by the magnetic field of a current through the wire, 
and to other problems which I hope to discuss in 
extenso elsewhere, 

F, London. 

Clarendon Laboratoiy', 

Oxford. 

May 26. 

_ ' F. and H. London, Proc, Jftov. A, UB, 71 (1036): Phmiea 
a, Ml V. lane, F. u^H. London, Z, PAyt.. $6, iso (1086)1 

J^Loi^on, to A. aoay. B- BohrtkllmMjr, NAtOlw, 

‘F. Londwi, 8 (in the preM). 

A U»‘^’66o’i^6) *' -RW. Soc, 


Nebular Spectra due to Elements of the 
Second Period 

MifiASUREMENTS of the hot spark spectrum of 
sulphur in the Schumann region have enabled me to 
classify partially the singlet system of S xti and to 
locate the new terms with lespeot to the known 
triplet system by means of numerous interoombina- 
tions. It has been possible to find two singlet terms 
in K vi from Ekefors’^ data and to locate them with 
respect to the known triplets by interoombinations. 
The now terms are listed in Table I, 


T*hlo I 


V*, 
• Mil 

49 ^Px 
59 »Pi 


Sm 

0-00 
297 <2 
882-6 
11,820 
27,108 
180,880 
148,898 
211,827 


K VI 

B«j?'*p, 0-00 

•Pi 1,181 

•P, 2,987 

18.978 

9 p* ‘Pi 223,840 


Eleiueut 

NobuUr pair 
(3p •/*,., - h *n,) 

Transauroral line 
0P - 3p ‘A’.) 

SlU 

9685 

3721*1 


9009 


Ar V 

7008 

0436 6 

2094 db 06 

Kn 

6220 

2375 ± 05 


5003 


The isoelectronio sequences from Si i for the for¬ 
bidden transitions which might be expected in 
nebulffl oboy the irregular doublet law very accurately. 
Interpolated values for the *nebular pair’ in Ar v 
(ground "Pi, ‘Pg — ^Dj) accurate to a few om.'^ may 
1^ found. Table II lists the computed wave-Iengilu 
for these forbidden transitions together with the 
name commonly assigned them. 

Table U 

Auroral line 

(3p‘D, 

6810-2 

4610 ± 60 

4097 i 76 

Lists of unknown spectrum lines found in nobulee 
or novee have been published by Swings* and amended 
by Stoy», In those lists we find XX 6311, 6436 and 
7007 A. These linos have all been very tontatively 
proposed as being due to Ar v. Prof. Bowen suggested 
to me last summer as a result of my data on P n 
that the first line might be the auroral line of S m. 
These data now confirm this and show, as well, that 
the last two lines form the nebular pair of Ar v. 
The S HI transauroral transition, if present, ooinoides 
with Kfj, The K vi nebular pair correspond to no 
linos in Swings’ list. The two unknown Imes, 4671*6 
^d 4064, are possibilities for the auroral transition 
in At V and K vi respectively, but if either one can 
be thus oorieotly identified, the other cannot be 
considered. Howabd Addison Robzksok 

(Irving Langmuir Fellow, 
American Scandinavian Foundation). 

Physical Institute, 

University of Uppsala. 

‘Bktfon, piaiimiral imiMSTtation. UppsaU, 1981. 

et Into., 241; Bxp. d'Aation. Btel V. L«i 
Spumes to Keb. Hernumu et de, Parfg, 1986. 

• Stoy, Lick Ob8. Bull., 480, Doo. lOai 


Quantum Energy of y-Rays Excited by Slow 
Neutrons 

In the course of investigation on y-rays excited by 
neutrons, we have recently determined the absorption 
curves of the secondary electrons due to yi^ys 
^it^ from 24 elements, namely, H, Al* Cl. K, Tl, 
Mn, Fe, Ni, Co, Cu, 2n, As, Se, Br, Y, Agi Cd, 
Sb, I, Sm, W, Au and Hg, under the bombardinent 
of slow neutrons, by means of the method of oo in- 
oidence of two counters. The form of the .eorves 
obtained differs oimsiderably from elem^t to elema^, 



NATURE 


993 


June 13, 1936 

and the ratio of the half-value thiokneas to the 
maximum range of the eleotrona is by no means a 
Gcmstuit for different elements, indicating the 
inappropnatenesa of the use of the former as the 
xneeeure of y-rsy energy. The difference in the form 
of absorption curves should, of course, be understood 
to be due to the different heterogeneity of y-rays. 


F^chinC FtAciiftn, 
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Atomic A/ui 

FiO. 1. 


ft ter 


The energies of the hardest y-rays obtained from 
the end points of the absorption curves ore plotted 
in Fig. 1 against atomic number. The vertical lines 
attached to the points indicate the estimated etTors. 
It is diown clearly that the points are distributed 
along two smooth curves, which are nearly parallel 
to each other, both of which have maxima at the 
atomic number near 26. On accoimt of the seeunoity 
of data for elements of higher atomic number, the 
behaviour of the curves in this region is not yet clear. 
But the tendency to rise again after attaining the 
minimum values near atomic number 65 cannot be 
overlooked. It is also quite noticeable that the 
elements belonging to the lower curve are mostly odd 
in atomic number, while those belonging to the upper 
one are mostly even. 

For comparison, the packing fraction curve taken 
from Aston’s data is plotted in the same figure. We 
notice at once the striking coincidence in the position 
of the maxima of these curves. The general form in 
other parte of the curves differs considerably; in 
particular, the probable existeioce of a minimum in 
the case of y-rays cannot be recognised in the 
packing fr^tion curve. 

We believe that these results may offer important 
information as to the structure of a nucleus, the 
atomic number of which is not too small, 

A detailed communication on these and allied 
subjects will appear in the Proc, Phy 0 . Math, 8oc, 
Jopm rimrtly, as the fourth of our series of reports 
on the excitation of y-rays by neutrons. 

SnzaRi KnetroHx. 

Phynoal Institute, Kodi HtraxHX. 

Osaka imperial University, Hmoo Aoki. 

April 8. 


Variation in Latitude with the Moon's Position 

fN an earlier communication to Natukb^ brief 
results were presented on an investigation of small 
residuals in the latitude of throe of tiie international 
latitude stations baaed on observations made in the 
years 1908, 1910, 1911. It was there pointed out that 
there appeared to be a Itmar diurnal 
variation in latitude with a range 
amounting to so mucli as O’OT', 
depending upon the hour angle and 
declination of the moon. 

There has just como to my hand 
a paper by Mr. Kawasaki on 
“Variation in Latitude with the 
Moon’s Position”*, From data con¬ 
tained in the last report of the 
International Latitude Service, vol. 
7, covering the years 1922.7 to 
1931.0, Mr. Kawasaki finds a lunar 
semi-diurnal variation for Mizusawa 
of 0'011*oos(2< - 349®), where t is 
the hour angle of the moon. Com¬ 
parable values are found for the 
stations Carloforte and Ukiah. 

Mr. Kawasaki also expresses sur¬ 
prise at not finding so largo results 
as those of my earlier investigations 
and particularly that the lunar di¬ 
urnal variation is small. He followed 
nearly, although not quite, the pro¬ 
cedure I have used in the treatment 
of such observations. In place of 
dividing his data into three groups 
corresponding to deolinations, -f- 12* 
to + 28®, - 12® to + 12®, - 12® 
to — 28®, he makes only two groups, 0® to + 28®, 
0® to — 28®. By so doing, h© has lowered the 
mean declination for ol>8ervations both north and 
south of the equator, thus tending to minimise 
the effect of changing declination in the results. 
He allows for the Chandlerian motion, including 
also such annual terms as presumably exist, by 
taking for the residuals of latitude the difference 
between the observed value for a given night and 
a mean curve which he has drawn through the moan 
observed values of latitude for each month. 

In my treatment of the observations for discovering 
such a lunar effect as may exist, the day by day 
values were plotted for the three-year period 1909, 
1910, 1911, The running means of these values of 
latitude and the corresponding dates were token for 
five successive nights continuously through the 
series. A smooth curve was then drawn through the 
points representing the running means, and the 
variations of the latitude from this smooth curve 
were considered with respect to the moon’s position. 
If, os Mr. Kawasaki states, the reversing in phase of tlie 
curves with declination of the moon is an cuinual effect, 
it would seem that such an annual effect would have 
come out from the smooth curve covering the daily 
values extending through the throe-year period. 

It so happen^ that prior to the receipt of Mr. 
Kawasaki’s ^per, I had just finished a similar analysis 
as before presented covering the years 1928-31 
from data contained in the last report of the Inter¬ 
national Latitude Service, vol. 7. The variation 
obtain^ for these three years, which' appears to 
correlate with the moon’s position from my own 
results, I have foimd to be leas than half of that 
previously obtained, although approximately the same 
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amount of data has boon treated in preoisely the 
same way. It would appear that such variations 
as may correlate with the moon are more apparent 
during some years than others. There is also some 
indication tluit there is a change of phase with la^ise 
of time, so that the more years that are included in 
a single investigation for this effect the smaller is 
the resulting v^Uuo. 

An investigation by Mr. Kimura, axij>earing in th€^ 
same number of the Proceediyigs as Mi'. Kawasaki’s 
paper, directs attention to the fwst that if the 
declinations of the stars used in voL 7 of the Inter¬ 
national Latitude Service are to be adjusted from 
the measures of latitude therein contaiuetl. a cor¬ 
rection of -f is needed. While the addition t)f 

this amount to all the declinations necessarily 
increasoH the mean latitude of all the stations, Mr. 
Kimura finds the surprising fat^t that Mizusawa has 
apparently shifted south by so much as ()'12" when 
the results of vol, 7 wcrt> t'ompared with the results 
of vol. 5. 

It does not seem improbable that geophysical 
changes may bo taking place which confuse the 
problem. In view of tliis, it would seem desirable 
to restrict investigations for these small variations 
of the moon’s position to intervals of not more than 
three years at a time, Intor^jornparisons of the in¬ 
vestigations of these relatively short jioriods may lead 
to further light on the (.|uostion. 

In this connexion it should bo mentionorl that in 
the latest report of the Association de (i<5od^sie de 
rUrdon G^oddsique et G^ophysiquo Internationale, 
Dr, Walter D. Lambtjrt has directed attention to the 
fact that iSchumaun jmbiishod in 1900* an investiga¬ 
tion in which lie found a'large lunar term in latitude 
of the order of 0*03'’", which depended on the moon’s 
hour angle and not twice the hour angle, Schumann’s 
earlier work would appear reasonably consistent with 
my findings from investigations of observations for 
the years 1909, 1910, 1911, and for Gaithersburg 
in 1913 and 191i*. 

Haiiuan T. Stktson. 

Cambridge, Massachusetts. 

April 3. 


^ NaTUUK, m, 437 (1933). 

■ Proe. Imp. Aoid., Tokyo, IX, No. iO (lOHo). 

' Brg&nzungAhollo zu den AFutronomlHOien Maehrichtcu No. 11. 
* NATUHitt, IJB, 127 (1929). 


Number of Ions produced in Dielectric Liquids 
by Cosmic Rays 

TiiK electrical conductivity of liquid dielectrics in 
their nonnal state depoixds to a grtjut degree on their 
parity. By a very ctvroful purification, the conductivity 
of some liquids of this type con b© lowered to about 
cm. *. 

It is significaut that a furtlior reduction of con¬ 
ductivity cannot bo obttiinod by means of any of 
the known methods of purification. Investigations 
on the conduction of electricity through liquid 
dielectrics show the existence of a close analogy 
between the properties of these liquids and those 
of ionised gases*. The residual conductivity may be 
attributed to (1) impurities which ooimot bo removed, 
(2) a small conductivity of the character proper to 
metals or semi-conductors, (3) lowering of the barrier 
of potential on the surfaces of metallic electrodes under 
the influence of the contact with liquids*, (4) ionising 
action of cosmic rays. It may be noted that the 
ionising action of cosmic ray bursts in liquid dieleotrioft 
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was studied I'ecently by Prof. C. BiAtobrzeski and 
the author*. 

The fnirposo of this note is to show that the eosmio 
rays are responsible for the conductivity observed. 
The calculations are based on the results of my 
measurements with hexane (C«Hi 4 ) filling a multiple 
parallel plate condenser. The volume of the liquid 
was 810 c.c. and the surface of the electrodes collect¬ 
ing the ions was 540 cm.®. From the value of the 
saturation current, namely, to 10~** omp./om,*, it 
follows that the numbf^r of pairs of ions produced 
420 cm.* sec."*. 

If wc suppose that the amount of ionisation by 
cosmic rays is proportional to the number of electrons 
in a given substance, wo can easily calculate that the 
above nuniber corresponds to 0'7 pair of ions per 
cubic centimetre per secoml in air at n.t.p. Taking 
the number of cosmic ray particles tie given by 
Millikan to be 1*48 i 0*055 om.“*min.~b the ionising 
power of a cosmic ray particle amounts to 1*7 x 10* 
pairs of ions per cm. in hexane, which corresponds 
to 28*0 ion jiairs in air at normal condition-s. This 
is rather smaller but of the same order os the number of 
ions produced by cosmic rays or obtained by various 
authors*. Tt therefore seems reasonable to conclude 
that the limit of conductivity of liquid dielectrics is 
nearly reached, and tViat the residual conductivity 
is duo mainly to ionising at^tion of cosmic rays. 

The abovtj remarks concern oixly the jamotrating 
components of (josmic radiations, A and C, according 
to the scheme of Goigor-Funfer*; the secondary soft 
radiations, D and E, produced by the hard rodiationa 
in the metal parts of the apparatus can be responsible 
oidy for surface effects appearing at the electrodes, 

1. Adamczewski. 

Institute of Theoretical Pliysics, 

Joseph Pilsudski University, 

Warsaw. April 20. 

* I. Adamczewski, Acta Phynica Potonioa, 8. 235 (^1934). 

•A. NIkutadse, “Dos flUssIge Dielvktilkujn*’. (Berlin; Sprlngor, 
1934.) 

* C, Bialobrsseskl and I. Adaraczewskl, Naturb, 180, 109 (1935). 

‘ I. Adamezowskl, loc. clt. 

* H. Ociger, "Brsobnisse dor oxakfcen NaturwiMonsoh»ft«n*', 14, 
1936. 


Electrical Changes in Interfacial Fil^ 
Durino the course of on investigation of the ionic 
permeability of thin non-aciuoous films, some interest¬ 
ing observations wore made in regard to the electrical 
conductance of the films. 



Fio. 1, OzeUtograms on olnglo bobbin fUnu of carbon tetrachloride. 
Ordinates: Input potential (patallol with the oonduotonoe). 
AbsctosfB t Time axis (to be road ft-om the loll, total duration 
about 1 second), lyefb-hand Oguro : 50 mv. p.ti. In the bobble 
drenit. HtgUl-luLnd flgurc : constant A.0,, 1,000 oyotee. In tlie 
bubble dicuJt, 

The arrangement was in principle a» follows t 
Thin films of the non-aqueous liquids were formed 
using a technique somewhat similar to the blowing 
of a soap bubble,, the inside and outside air being 
replaced by aqueous electrolyte solutiom in which 
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nou^polarisablo electrodes were immersed. The 
electrodes were connected through a suitable atnpliBer 
to a cathode ray oscillograph. In the input circuit was 
included a high value of grid leak and a d.c. potentio¬ 
meter or an A.o. oscillator. Occasionally, in place of the 
potentiometer two different solutions were employed, 
giving rise to a diHuaion or phase boundary potential. 

As the bubble film became thinner, it was observed 
in the case of several liquids (such os carbon 
tetracldoride, olive oil) tliat the n.c. conductance 
abruptly from a barely deteciable value to a 
meaeurable onct and conti7ii*ed to increase in definite 
steps until the bubble eventually burst. In the same 
instances the x.c. conductance varied, but this was 
more continuous. 'J"he oscillograms reproduced (Fig. 
1) will illustrate this behaviour. O-l-NKCl was 
used on both sides of tiie film. 

In other cawes, for example, using nitrobenzene, in 
spite of symmetrical loads and the alwence of any 
cuirrent jwlarisation, it was notwl that an ‘asymmt^try 
potential’ was developed, changing in a oharacteristic 
manner as the intorfacial non-aqueous film bwame 
thinner, 

A more detailed attcount of these observations and 
of other electrical phenomena in inter facial films of 
this type will he given elsewhere. 

TOttSTEK TKORE1.L. 
Department of Meiiical Chemistry, 

UniverHity, Uppsala. 

April 15. 

Oxidation of Single Crystals of Zinc Sulphide 
studied by Electron Diffraction 
t/RYSTALS of sphalerite wen* lieatecl in air until 
(rover*^ by a thin film showing interferenco colours. 
These crystals were photographed in an electron 
diffraction camera, which will be <1 escribed else whore. 
The angle between the inoid<^nfc beam and the crystal 
face was very small. The wave-length was 0*053 A. 
(calibrated from a powder photograph of MgO and 
a transmission photograpli of MoS,). The distance 


fuyg 
t/tfO 

mission type, on which is superposed a faint powder 
photograph. They form a series of photographs such 
as would be expected if we had photographed a 
single crystal structure in different directions, the 
crystal having for each direction of the incident beam 
the form and dimensions necessary for obtaining a 
point pattern. 

Tlic structure wliicii has given rise to these point 
patterns is hexagonal and is so orientated that the 
c-axis is perpendicular to the octahedron face and 
the a-adge parallel to the octahtjdron edge. The 
same position in relation to the ZnS structure is 
observed on the cleavage plane (llO), where the 
hexagonal c-axis should make an angle of SB"" 16' 
with the nuntial to the plane (110) (com|>are Fig. 3, 
which actually shows the same pat tom as Fig. 2, 
but inclined to it at 36®). TJio dimensions are : 
a 3-30 A., c — 6*27 A,, eja 1'60. For chemical 
reasijns we assume the film photographed to consist 
of zinc oxide (ZnO). The dimensions of ordinary 
zin€; oxide* (a ~ 3*24 A., c — 5*J9A., c/a -- 1*60) 
arc, as a matter of fact, very near to those observed. 

Assuming the .structure to be ZnO, we observe that 
forbidden reflections (for examj)le, (OOOf) in ^nld orders) 
occur in Figs. 2 and 3 (along the hexagonal a-axis). 
On photographs i>erpendicular to tlie octaliedron 
edge, on the other hand, no forbidden refleditions 
occur (Fig. 1). A discussion proves that these 
observations oarmot bo explained by assuming an 
aggregate of crystallites in slightly diflbrent positions 
(8U|>erpo8ition of several planes of the reciprocal 
lattice). The assumption of ‘repoatotl reflections’*, 
liowever, can explain the presence of the forbidden 
reflections in Fig. 2 and is not incompatible with 
the absence of forbidden reflections in Fig. 1. This 
assumption seems to be the only one capable of 
€5xi)laining the striking fact that certain forbidden 
reflections are present in one tjqie of photograplis 
but absent in the other (odd orders of ). 

It should be observed that in all the photographs 
(from different crystals) typical point patterns ajipear. 
There is consequently no reason to suppose that this 
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between the crystal edge and the photographic plate 
was 308*6 mm. Figs. 1, 2 and 3 represent the diffrac¬ 
tion patterns in three different cases. In Figs. 1 and 2 
tlie oxidised face was (111), and the incident beam was 
perpendicular (Fig. 1) and parallel (Fig. 2) to the octa- 
hedmn edge. By photographing ^ong two different 
octahedron edges the same pattern was obtained. 
In Fig. 3 the oxidised face was (110), and the incident 
beam was porpondicnilar to the cleavage edge [001]. 
This direction is in fact parallel to an oefcah^rtm 
edge. The diffraction patterns are all of the trans- 


is due to a few isolated small crystals, which are by 
chance hit by the incident beam. On the contrary, it 
seems necessary to assume that everywhere in the 
film the conditions requisite for the appearance of a 
point pattern exist. G. Amtnoff. 

B. Broom^. 


Swedish Museum of Natural History, 
Minoralogioal Department, 
Stocklxolm. April 16. 


JO. W, Buitn, Proe, Phvt. Soe. London^ 47, 8«6 (1»S6). 

* Oomi^ H. Ksethert appllostlon of Bethe*$ ttieory In Z. Phvi.» 
78, fi36 (ma). 
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Synthetic (Estrogenic Agents without the 
Phenanthrene Nucleus 

The preparation and physiological propertit^s of syn¬ 
thetic cestrogenio agents were first described in these 
columns and elsewhere'****. The active compounds 
described in these pu>>li(sation8 were derivatives of 
phenanthrene or 1 : 2 ; 5 : 6-dibenzanthracene, and it 
was noted that at the time of writii^ no active 
substances had been discovered which did not 
contain the phenanthrene nucleus. 

Subsequent work has been directed towards an 
attempt to discover which portions of the moletnile 
were responsible for the oestrogenic activity. It has 
been found that the phenaiitlirene condensed- 
ring structure is not necessary Ibr this activity, 
and the accompanying table gives a number of 
those substances together with a measure of their 
activity. 


Substance ^ 

Doae 

In mgm. 

1 Peroentago 
positive 

1: 2-l)ihydruxy-l: a-di-a-naphthyl- 
acenaptitherie 

100 

100* 

1. 

10 

100 

1 ; l-3>l-a-iUkphthyl aoenaphthenonn 

JOO 

1 100 

o-NapUthyl benioln 

100 

1 40 

IMpbonyl-a-napbthyl slyeol 

100 

00 

Dlphenyl-o-napbthyl carbiuol 

100 

1(H) 

4-4-DUiydrQxydlphenyl methane 

100 

i 100 

Dl-(p-HydTQxyphonyl) dimethyl methane 

100 

1(H) 

DMP'Hydroxyphenyl) methyl ethyl methane 

100 

100 

Dl-<p-HydroxypIi«nyO methyl propyl methane 

100 

100 

Dt-U’Hydroxy-S-methyl phenyl) dl methyl 
methane 

100 

100 

Di-(4-Rydroxy-8-methKJ phenyl)-1; 1-cycIo- 
iMUcane 

100 

100 

2 : 4-Dlhydioxy-tiiphenyl mothahe oarboxyllo 
aold laotono 

100 

100 

4: 4*-Dlhydroxy benxophenonc 

100 

60 

4: 4*-Dlhyaroxy diphenyl 

100 

100 


* Bata rmnalned in caatnu 40 days. 


The technique of testing the activity of these 
substances is that described in previous communica¬ 
tions*. In every tost, five ovarieotomised rats were 
used. The weighed dose was dissolved or suspended 
in 3 0 , 0 . of sesame oil and given in six separate 
injections of 0*6 c.c., morning and evening on three 
successive days. Vaginal smears were examined 
twice daily until the cestrus change disappeared. 
Only full comifloatiou and complete aboeuce of 
leucocytes was regarded as a positive oestrus 
response. 

Other derivatives of diphenyl and diphenyl methane 
have been tested, but up to the present only those 
containing two hydroxyl groups in the para positions 
have been found to be active. It is premature to 
discuss the significance of these experiments, and 
fuither work on these lines is prooe^ixig. 

We wish to thank Dr. F. L. Pyman, of Boots 
Pure Drug Co. Ltd.. Hotfcingham. for providing 
samples of the sul^stituted di(hydroxy-phenyl)- 
methanes. 

E, C. Dodds. 

Wilfrid Lawson. 


Courtauld Institute of Biochemistry, 
Middlesex Hospital, 

London, W.l. 


• Cook, Dodde And Howett, Natues, 131. dS (IffSa). 

• Cook and Doddii. Natvw. la, »06 (1938), 

• 3>oddB, Hewett and Lawaon, Proe, Pov, Soc,, B, lU, 272 

*AUaQ, Dickeni and Dodda, J. PAifHoi,. SB, 848 (1980). 
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Echinenone as a Provitamiti A 

The pigment eohinenone was recently isolated by 
one of us from the sexual glands of the sea urchin 
Eohintts ettetderUus^. The glands from 400 urchins 
were first extracted with acetone. The extracted 
pigments were then separated into hydrocarbon and 
xanthophyll fractions by partition between 
petroleum ether and 90 per cent methyl alcohol. 
The echinenone was contained in the former solvent 
both before and after saponification, and was separated 
from p-carotene by the chromatogram method. The 
new pigment was absorbed as a dork violet layer 
in the upper part of the oohinui of slaked lime. After 
extraction. 4 mgin. of dark violet noedios with a 
metallic lustre (m.p. 192’’-193^) were obtained. In 
carbon disulphide solution a broad band with three ill- 
defined maxima at 620, 488 and 450 mp was shown; in 
alcohol these bands wore even loss pronounced. From 
the spectroscopic pmpertios and elementary analysis 
(OioHfigO) (lii H,) it would appear probable that echine¬ 
none is a mono-ketone occupying an intermediate 
position between p-carotene and semi-p-carotene. 

A specimen of the pigment, after a preliminary 
separation from oaroteue by adsorption on aluminium 
oxide, was purified by two further adsorptions on 
the same adsorbent, two adsorptions on slaked lime, 
two rocrystallisations from benzene and ethyl alcohol 
mixture, one from petrol ether emd alcohol, and 
finally once more from benzene and alcohol, This 
specimen was sent to Cambridge, and was examined 
for biological activity as a provitamin A, Rapid 
restoration in growth was obi^rved in rats restricted 
to a diet deficient in vitamin A when daily doses of 
6 y or 10 Y of the pigment were given; a temporary 
slow resumption of growth was observed with 2*6 y» 
The administration of about 4 mgm. of the pigment, 
spread over several days, to a rat already cured by 
small doses, resulted in the appearance in the liver 
of an amount of vitamin A equivalent to 400 blue 
units (roughly 0*1 mm. of the *pure* vitamin). Only 
traces (30 y.u.) of yellow pigment were present. The 
Ijand at 630 mp charaotoristio of the blue colour given 
by vitamin A with antimony trichloride was clearly 
observed. 

From this evidence it is clear that eohinenone may 
function as a provitamin A. The degree of activity 
is apparently of the same order as that of the ofi^otene 
isomers, although the tests carried out were in¬ 
sufficiently extensive to decide whether the activity 
approximated more closely to that of ^-carotene, or, 
as might be expected from the presence of only one 
P-iouone ring system, to that of the presumably 
somewhat less active a-form. It may be worthy of 
note timt eohinenone, apart from 0-oarotene which is 
found in both plwxts and animals, is the first animal 
carotenoid found to possess vitamin A activity, 

E. Ledbebr. 

Institut de Biologic PhyBioo-Chimique. 

T. Moobb. 

Nutritional Laboratory. Cambridge. 

* Dedowr, CM. Aead. Sci., SU, 300 (1936). 


Production of Attached X*ChromoBomes in 
Drosophila mdanogastor Males 
Katjfmann' and Neuhaus*?’ indicated the Ukeli^ 
hood of crossing-over between JIT- and T-ohromosoxnes 
in females of Drosophila Tnelanogaster, They expkuned 
the frequmit attachment of the long arm of the 
Y -chromosome to the proximal end of the X^dhromo- 
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BQtne M deaoribed by Stem^, ae a result of orosBlug^over 
in males between the X* and the short arm of the 
F'dhroxaosome* 

To verify the above* I undertook the following 
expemnents: males* having the gene forked and 
ei^er the short or the long arm of the F-chromosome 
attached to the proximal end of the X-ohromosome, 
were mated to yy females. If crossing-over between 
X* and F^diromosomas in males takes place when 
the X-ohromoeome is divided into two strands* then 
it may be possible to obtain forked females with 
attached X's, 

The experiments gave the following results; the 
males forked XY short produoed 44,240 Hies* and 
among those there were fotmd 26 forked females with 
attached X's. The males forked XY long yieldcnl 
43,852 dies among which only one forked female with 
attached X's was found. Mi^es without any part of 
Y -chromosome attached produced abotit 100,000 flies, 
among which no females with attached X's were 
obtained. 

These results indicate that crossing-over in males 
l>etween X and the short arm of the F-chromosome 
occurs much more fzequentiy than with the long one 
that this crossing-over takes place between 
chromatids. 

Further experiments are in progress. 

M. J. Nkuhaus. 

Maxim Gorky Medico-Genetical 
Kesearch Institute* 

Moscow* U.S.S.R, 

' B. P. Ksufmsmi. Proc, Ifat. Atad, Sci., IS (19d3). 

•U. 1. Neubsui. CM,, 8. ITo. 1 (1935). 

* U. 1. IfmihAui, 3B, Mnd, AM. wnd VeufriwL, 71 (1030). 

• C. Stem* Z. Znd, AM. ttndl Vtnrbgtl, 81 (1020). 


The Thotosynthetic Unit' in the Assimilation Process 
of Green Plants 

connexion with the recent letter of Henry I, 
Kohn^ on the 'photosynthetio unit’* I should like to 
point out briefly the result of a discijssion given in 
a paper which was communicated by Prof. F. G. 
Domum to the Journal of General Physiology early 
in April of this year. 

An explanation of the fact that the plant can 
aboumulate the four quanta necessary to reduce one 
molecule of carbon dioxide with praotioally ho loss 
of energy may be found in the peculiar structure of 
the ohloroplast and in the state of the chlorophyll 
in the living plastids. According to the investigations 
of Liebaklt* and Mencke*, the ohloroplast consists 
of a lipoid phase, in which the chlorophyll is dissolved* 
which is itself dispersed in an aqueous ’hydroid phase’. 

It seems that the chloropl^ll has to fulfil two 
dififorent fiinctions, depending on its situation in the 
ohlorcmlasV The chlorophyll molecules on the stirfaoe 
of the lipoid phase (in con^t with an aqueous phase) 
combine wiih carb^ dioxide to form a light-aW>rb- 
ing chlorophyll carbon dioxide complex, and in this 
way take paH in the reduction of the carbon dioxide. 

The greater part of the chlorophyll molecules is 
.dteolvM in the interior of the lipoid phase and 
absorbs the energy of the lij^t, which is Uim stored 
in the form of elect^nio excitation energy. It is 
well known that eleotrofaio exoltation ener^ is 
pcaottoally never directly transferred into kinetic 
(hat^)* ; thersf(m 0 the quanta absorbed in 
the d£ the lipoid phase will be handed over 
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from one chlorophyll molecule to another by a sort 
of resonance and eventually reach the chloro¬ 

phyll molecules on the mirfhoe. In this way aU the 
energy absorbed in the interior can ultimately be 
used for the assiinilation process on the surface. This 
process implies that the chlorophyll molecules in the 
lipoid phase are in a state of strong mutual interaction. 
The observed shift of the absorption maximum of 
chlorophyll in the living plasuds by 150-20dA. 
toward the red region as compared with chlorophyll 
in solution or in the colloidal state* may bo due to 
interaction forces of this kind. 

It is also possible to explain Kautdey’s obser¬ 
vation* that strongly assimilating leaves show a 
considerably weaker flubrescence than in the normal 
state. In the case of non-asBiinilating leaves* the 
oticrgy coming from the interior of the lipoid phase is 
not captured on the surface and is eventually given 
up as fluorescent light. 

On the basis of these argiunents, the ^photosynthetic 
unit’ of Emerson and Arnold is determined by the 
ratio 

_ (active) chlorophyll in the s ur face __ 

chlorophyll dissolved in the interior of the lipoid phase. 

The obvious Implication is that for every ohloro- 
jihyll molecule on tho surface (actively reducing car¬ 
bon dioxide) there are about 500 molecules in the 
interior which provide it with the necessary quanta. 

In conclusion* I should like to thank Prof. F, G. 
Doxuian for hia continuous help and interest. 

JOSXFfl W»i»s. 

Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry* 

University College* 

London* W.C.l, 

• H. 1. Kobti, Natcrb, 187. 706 (1036). 

• £. Llebaldt, Z, Botsnik, i (1013). 

• W. Me&ekA* Protoptoima, 21* 270 (1034), 

• of. J, Franck und H. l.cvl* Z. Ohm., B, 87, 409 (1036). 

• B. Hubert, Bsc. trav. boUtn, nMiand, 82* 304 (1936). 

• H. Kaiitftky und A. Hhrw!h, Naturwisi., 19, 964 <1081). 


Acetylation of Agar 

In view of tho recent publication by N. W. Pirie' 
on the aoetolysis of agar, it seems advisable to com¬ 
municate preliminary results f>om this laboratory* 
where an iriv^estigation on tho structure of agar has 
been proceeding. 

Pirie states that agar is difltioult to aoetyiate in 
comparison with many other polysaccharides. This 
docs not appear to bo the case, however, when suit¬ 
ably prepa^ agar is treated with pyridine and 
acetic anhydride, em chloroform-soluble agar acetates 
are formed, the acetyl content of which varies, with 
the duration of the time of acetylation* from 36 to 
43 per cent (as CH,CO). Deacetylation regenerates 
agar indistinguishable from the original in its 
ability to form a gel, and no apparent degradation 
has therefore oocur^ during the acetylation process. 
When a chloroform solution of the acetate is allowed 
to evaporate, a tou^ colourless film is obtained. 

The low Bpeoifle rotation of these acetates in 
chloroform solution d. — 30°) may be connected 
with the presence of |^-Jiidcagee in the molecule* since 
the hydi^ysis of agar gives rise to solution of 
positive rotation ([a]^ c.-b30°). 

Experimfflits on the hydrolysis of agar indicate 
that the rsduoing power of the solution after hydro¬ 
lysis is not whoUy accounted for by the presence of 
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d-gAlaotose together with the as yet unidentified re¬ 
ducing acid first described by Liidtke^. The I- 
galactose isolated by Pine accounts to some extent 
for this disorepanoy. Much further work, however, 
appears to be necessary before even a tentative 
structure can be proposed for the polysaccharide, 
and stress must be laid on the necessity of securing 
a homogenoous starting material. 

E. G. V. PteRcivAX.. 

W. 8 . Sm. 

Chemistry Department, 

The University, 

Edinburgh. 

April 28. 

* Pirie, Biochm. SO, 300 (I0S6). 

‘Ladtke. Jiv)chefn. 210, 410 (1020). 
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Diamagnetic Susceptibility of Heavy Water 
SiWR our comraunioation in NATtJBB of April 25 
(p, 706), we liave repeated the determination of the 
mass susceptibility of deuterium oxide using two 
sj>eoitnens of purity 09*96 per cent. Our mean 
result now obtained is 0*638 X 10^, which agrees 
excellently with our previous value, obtained with 
a slightly less pure specimen, and also with the value 
obtained by Cabrera. This therefore may be taken 
to establish the value of the mass susceptibility of 
deuterium oxide at ordinary temperature at the 
figure named. 

V. C. G. Tiubw. 

Bedford College, James F, Spenc«h. 

London. 

May 22. 


Points from Foregoing Letters 


The sensitivity to sound of different frequencies 
shown by certain organs of the cricket (the long hair- 
aensilla on the cercus) and of the locust (tympanal 
organ and receptor organs distributed over the body) 
has been determined by Dr. R, J. Pumphrey and 
A. F. Rawdon-Smith and found to be in some rtwi>ect8 
more extensive than the human. In particular, the 
sensitivity of the anal cercus appears greater than the 
human for the lowest audible frequencies, whilst there 
are indications that the tympanal organ jKissessos 
superhuman sensitivity at the opposite end of the 
apectrum. 

Sir Ambrose Fleming discusses various numerical 
characteristics of the number 801, obtained by 
dividing the product /mj (action quantum and velocity 
of light) by the square of the electronic cliarge (c*). 

An extension of the supraconduotivity theory de¬ 
vised for the ‘intermediate’ state, in which supra- 
oonductors ore imagined os consisting of many 
separated microscopic elementary regions, is given by 
Dr. F. London, to make it applicable to a case where 
an electric field is also present (with certain rostriotive 
assumptions). Dr. L^don states that he has met 
with success in applying the theory to a phase 
transition brought about in a supraoonducting wire 
by the magnetic field of a current through the wire. 

By means of new ultra-violet data, the singlet 
systems of S in and K vi are partially classified by 
Dr. H. A. Robinson. These data show that S lit 
is present in nebulae and, by interpolation, confirm 
the presence of Ar v. 

The quantum energy of y-rays emitted from 
twenty-four elements under the bombardment of 
slow neutrons has been determined by 8. Kikuchi, 
K. Husimi and H. Aoki ; they find a striking corre¬ 
lation between energy of y-rays and atomic number 
of element bombarded. 

Prof. H. T. Stetson, from an analysis of latitude 
observations for the years 1928-31, finds variations 
in latitudes with the moon’s position amounting to 
less than half those previously calculated for the 
1909-11 period. He also discusses the considerably 
lower results obtained by Kawasaki for the period 
1922-31 and suggests that latitude variations 
correlating with tlie moon’s position are more 
apparent dxiring certain years ; further, that the 
problem may be complicate by chmige of phase and 
by geophysical movements. He concludes that periods 
of analysis should not exceed three years, 


Assuming that the residual electrical conductivity 
of hexane, which cannot be decreased by any known 
inetht>d of purification, is duo to ionisation by cosmic 
rays, and tedcing the number of cosmic rays as given 
by Millikan to be 1 *48 em.“* min."S Dr, I. Adamcaew- 
ski calculates tliat the ionising power of a cosmic ray 
in hexane corresponds to 28*6 ion pairs in air at 
normal conditions, which is of the right order of 
magnitude. 

The electrical conductivity aoross thin films of non- 
aqueous liquids (carbon tetrachloride, olive oil, eU\) 
changes abruptly a« the film becomes thinner from a 
)>arely detectibie to a measurable value, in a step¬ 
wise manner, according to experiments by Prof, T. 
Tef>reJl. 

When a single crystal of aino sulphide is heated 
i/i air, it is covered by a film of zinc oxide. This film, 
when examined by electron diffraction, shows the 
properties of a single crystal in a crystaUographically 
defined position relative to the ZaS-structure, ewjcord- 
jiig to Prof. G. Aminoff and B. Broom(^, 

A table giving the oestrogenic properties of a 
number of organic compounds together with a rougli 
indication of their activity is given by Prof. E. C. 
Dodds and W. I..aw8oii. Of various diphenyl methane 
derivatives iosteti, only those containing two hydroxyl 
groups in the para positions have been foimd to be 
active ; the presence of a phenanthrene condensed 
ring is not necessary for this sex-hormone activity. 

The carotenoid pigment echinenone, recently 
isolated by Dr. E. L^erer from the sexual glands of 
the sea urohin, Echin^M eawlentuA^ has been tested 
by Dr. T. Moore for activity as a provitamin A, 
with positive results. 

Experiments described by M, J. Neuhaus indicate 
that, in male fruit dies, crossing-over between the 
X-chromosome and the short arm of the y-ohromo* 
some occTire more frequently then witli the long arm 
of the F-chromosome, and tlxat the crossing-over 
takes place between chromatids, 

To explain the process of carbon assimilation by 
green pl^te (photosynthesis). Dr. J, Weiss assumes 
that for every chlorophyll molecule whit^ reduces car¬ 
bon dioxide at the surface of the fat-soluble (Upoid) 
particles in the chlorophyll granulci there are about 
600 chlorophyll molecules in the interior of the 
granule, which provide the sutfaoe moleoute with the 
four necessary quanta of energy. 
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Euex Pcnwiflkies 

Mr. F. S. Wright has carried on an investigation 
of the periwinkie Littorina liUorta in the Kiver Black- 
water QBtuary ('^Report on the Maldon (Essex) 
Periwinkle Fishery*’. Fieh. Invest., Series 11, 14 , 
No. 0, 1936. Ministiy of Agriculture and Fisheries). 
The main }>oint in question was to ascertain whether 
dredging was likely to affect the yield seriously if 
pennitt^ at certain seasons. The conclusions ere 
that, provided a suflicient number of breeding adults 
are left on the grounds, it is probable that no harm 
will be done by the dredging, especially os the peri¬ 
winkles are not collected from April until August, 
which apparently includes the rnain spawning period. 
8ma]] specimens should, however, not be taken and 
sieving is recommended, also transplantation ; but 
in their own interests the fishermen usually return 
undersized s;>eoimens, thus themselvos contributing 
to the restocking of the beds. The number of 
specimens used for the experiments on which the 
curves and tables an* based is exceedingly small and 
the observations on breeding scanty. Seeing that 
the veligers and very young crawling stages are 
quite easily recognised, it is surprising that so few 
were seen. It is stated that both iaige and small 
LiUorma Uitorm migrate from the mud flats into the 
tidal pools on the approach of cold weather. 

Herdmania: a Monascidian of the Indian Seas 

Dr. S. M. Das has chosen the simple ascidion 
Herdmania as a ty|iical subject for one of the Indian 
Koologioal memoirs ‘Indian Zoological Memoirs on 
Indian Animal Tyjjcs’*. (6). Lucknow Publishing 
House, Lucknow, 1936. Rs. 2). In this useful series 
of publications common animals from India are sub¬ 
stituted for those formerly imported from Europe 
for dissection in the zoological laboratories. The 
genus Herdmania has a world-wide distribution. Only 
in the Arctic seas is it absent. It iK>Bsea8e8 calcareous 
spicules in the tissues, and is the commonest simple 
ascidian of Indian seas. Two species are recorderl 
from the coastal waters and a thM in greater depths. 
The two coastal species investigated, H, paUida and 
H. ceylonica, occur in the Gulf of Mannar at 5-12 
fathoms, exteudir)g as far as ten miles from the sea¬ 
shore where they inhabit a rocky bed with numerous 
polycha&tes and chanks. H. paUida is the species 
specially selected for description, the average size 
t^ing about 9*5 cm. in length and thus well adapted 
for laboratory work. The author is to be congratulated 
on this clearly written and well-illuBtrated monograpli. 
It is hoped that more volumes in this series will soon 
appear. 

Oysters of the Ltmfjord 

Dr. K. Sp&rok, in a recent paper (‘Tnvestigations 
on the of the Oyster (if). On the size and 

age conmsition of the stock of Native Oyster in 
1935.** Mep. Banish. Biol. Stat.^ 40 ; 1935), continues 
work he has been doing for a number of years. In 
former papers (JRep. iSmish Biol. Sm., 31 , 33 , 34 
and 37 ) he has shown that during a long series of 
years the size of the native oyster in the Limfjord 
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constantly decreased, the population consisting edmoat 
entirely of old individuals, and that the stock has 
constantly grown less. From 1919, and even from 
1914, the annual renewal of the stock has been quite 
insignificant; but in 1932 and after, there appeared 
to be an increase of existing stock of several hundreds 
r cent, the present age-composition of the stock 
ing absolutely different from those former years. 
In the summer of 1934 the spat-fall, which in some 
coses showed two or three size groups, c<)verod large 
areas of the Limfjord. This very satisfactory state 
of things is most hopeful and, if no extraordinary 
mortality sets in, a rise in stock of Limfjord native 
oysters may be expected so that in four or five years 
some fishing may be allowed. It is suggested that 
the cause of the extensive spat-falls in 1932 and 1934 
may have been the high summer temperatures, 
which were favourable for a considerable renewal of 
the oysters. In tVie same report Dr. Spkrck records the 
presence in the Limfjord in 1934 of Orepidula 
/omicata, the unwelcome mollusc which in 1880 was 
carrietl to England with Amorioan oysters, and heis 
since spread widely along the southern and ecMtem 
coasts and latterly into Holland and Belgium. 

Biology of Suphylinid Beetles 

Th® prevalent idea that l>eet)es of the extensive 
family Staphylinidee are scavengers apparently has 
relatively few observations in support of the con¬ 
tention. According to Mr. Ralph Voris (Trans. Acad. 
Set. St. Louis, 28, No. 8, 233-261, Dec. 1934), in 
most oases the food of Staphylinidw has been confused 
with the habitat in which they are found. He finds 
that the prevailing type of feeding behaviour is 
predatism. In fourteen species belonging to eight 
genera, his observations were that either the larva? 
or adults, or both, feed upon living insects. The 
reported leases of parasitism in the group Aleocharin« 
are typical examples of parasitoid Imhaviour and 
support the contention that the family as a whole 
is primarily predaceous. The feeding behaviour of 
those forms found in the nests of sociial insects clearly 
points to the same conclusion. The border-line 
behaviour of Staphylinidss supports Wheelor^B view 
that parasitism among insects is a kind of refined 
predatism, and has its origin in the latter habit. The 
role of scavengers is only occasionally evidenced, 
while phytopha^us bolxaviour is apparently rare, and 
so impe^eotly studied, that genei^isations in this 
respect cannot be m^e. A useful bibliography 
relating to the feeding and other habits in the family 
is appended to the paper. 

Biennial Bearing in Apple Trees 

Some observations on the above subject have 
recently been published by Hoblyn et <jd. (J. Rom. 
and Hort. Sd., 14, 1, 39 ; 1936). degi^ to which 
bearing is bionnial, cmd the average intensity of 
annual fluctuations in cropping over a period of 
years; are expressed arithmetics^ by constants B 
and J reepectively for trees subject to various treat¬ 
ments. Lhrastic pruning of previously unpruned trees 
tended to oven up the annual crops, and the ‘intensity* 
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waa reduced more by pruning in the *off^year* than 
the *on-year’. The cropping of Newton Wonder 
became more regular after grassing down, but no 
significant results were obtained with any other 
variety. Potash manuring also was without efiect. 
There are indications that rootstock may be a< 
relevant factor over a long period, though no marked 
differences were observed. Stripping of blossom from 
trees of JElariy Victoria completdy changed the year 
of cropping and increased the intensity of subsequent 
fiuctuations, but no results were obtained by blossom 
thinning. Fruit thinning also had very little eifect, 
but complete removal of fruits in June every year 
eliminate the biennial liabit. It seems that no 
workable method of dealing with biennial bearing is 
yet available for applicMion in cominoreial prabtico. 

An Insect Pest of Orchids 

A SHORT paper by Mr. W. H. Nicholls (Vidorian 
Nat.t 52, No, 11, March 1936) describes the appearance 
of numerous viscid blotches upon leek-orchid plants 
belonging to several species of the genus PmsophyUum* 
It was known that thrip-like insects were often found 
embedded in the viscid mass, but they were not 
recognised as a cause. Indeed, one infected plant of 
P, auatraU had been previously described as a new 
variety—^i^adum. The causal relation between 
thrips and the viscidity has now been established, 
and the insect is Thrips inutginis, a species indigenous 
to Victoria. 

Molasses and Nitrogen Fixation in Indian Soils 

Prof. N. R. Dhab, of the University of 
Allahabad, writing on April 29 with reference to the 
article on “Molasses, Nitrogen Fixation and I^and 
Reclamation" which appeared in Nature of April 11, 
says : “I am glad to inform you molasses is being 
utilised in many parts of India for reclamation of 
alkaline land. The Mysore Govemnumt has been 
able to obtain 1,200-1,800 lb. of rice grains per acre 
of alkaline land using one ton of molasses per acre 
on plots whem crops failed previously. The normal 
production of rice in India is 1,250 lb. of grain per 
acre in ordinary fields. In recent publi(nations, we 
have shown that the ammoniacal and total nitrogen 
of ordinary soils mixed with cane sugar or glucose or 
any other energy-ricli compound and exposed to 
sunlight increase eonsidorably although the Azoto- 
bacter ooimte do not change appreciably. In the 
dark, however, the AxotoSactsr counts are enor¬ 
mously increased, although tlte ammoniacal and 
total nitrogen are less than in light. Moreover, we 
have obtained results showing the accelerating 
influence of light on ammonificatiou, nitrification and 
<lenitrification under aerobic conditions. Hence we 
have come to the conclusion that simlight plays an 
important role in the nitrogen cycle in the boiI," 

Drought Resistance in Wheat 

Messrs. O. S* Aamoot and W. H, Johnston ore 
analysing the nature of drought resistance in wheats 
by a comparison of the Russian varieties Milturum 
and Cfissium with commonly grown Canadian types 
which are stisceptible to drought (Canadian J, Res., 
14, March 1936). The Russian varieties seem equally 
susceptible when shooting and heading, but during 
the process of stooling they are much more resistant. 
This becomes the more significant when it is realised 
that Milturum has a stooling period some S-IQ days 
longer, Coesiiun 4-6 days lon^r, than Marquis. In 


this stooling period the Russian varieties survive 
periods of drought that ordinarily cause great dama^ 
to other varieties. Milturum and Cassium varieties 
also develop their root systems oomparatively early, 
a characteristic which enables them to weather early 
periods of drought more suooesafully. Finally, those 
Russian varieties were found to possess a sup^ior 
capacity to endure drought without permanent injury. 

Crustal Deformations in Japan 

Duriko the year 1936, now lines of precise leyelUi^ 
were carried across several earthquake districts in 
Japan. One of the most interesting series is that 
studied by Prof. A. Imamura (Proc. Tokyo hnp. 
Acad., 12, 7-9; 1936). The route lies near the 
west coast of northern Japan and orosses the 
meizosoismal areas of two important earthquakes 
in 1694 and 1.704. No definite change occurred 
during the last thirty-five years in the central 
area of the earlier earthquake, but there were 
undoubted movements in that of the latter. Here, 
the clianges of level between 1903 and 1935 revealed 
the existence of several crust-blocks, each of which 
was tilted towards the north, the maximum elevation 
in the area being a little more than an inch, Messrs, 
T. Terada and N. Miyabe (Proc. Tokyo Ifnp. Acad., 
12, 4-6; 1936; and Eartltg. Res. Inst. Bull., 14, 146- 
147 ; 1936) describe the results of the series of 

levellings made in the Sanriku district (north-east 
Japan) from Aliyako to Aomori, the general mode of 
deformation between 1933 and 1935 being an up* 
warping of the crust between Kamaisi and He^inohe 
and a down warping near Aomori Bay. Mr. R, 
Takahasi (Earthq. Res. Inst. BuU., 14, 18-26 ; 1936) 
describes the precise levelling made for the first time 
up tho west slope of the Asama volcano, round the 
southern rim of the crater, and down the east slope. 
Comparing the heights obtained with those given in 
the top<^aphio map of 1912, it is shown that tho 
principal vertical d^ormation was a rise of nearly 
60 ft. in tho eastern rim of tho crater, a rise that 
must be due in part to the accumulation of volcanic 
material since the eruption of 1912. 

Canadian Crude Oils 

Durino recent years a wealth of information has 
been accumulated at fuel research laboratories on 
crude oils from the various producing fields of 
Canada. In view of the increasing importance of 
petroleiun developments in that country and of 
advancement in refining technology, it has been 
deemed advisable to publish the data ooUeoted in the 
form of a comprehensive report. The docuxnent 
bears the title “Analyses of Canadian Crude Oils, 
Naphthas, Shale Oil and Bitumen*’ and is xmblished 
by the Canadian Department of Mines (Bulletin 765), 
the joint authors being P, V. Rosewame, H. McD, 
Chantler and A. A. Swinnerton. One hundred exid 
forty-three samples of crude oil were collected over 
a period of some five years from Canadian fields^ and 
detailed analyses of these, together with notes on 
methods of examination, form the main pairt of the 
report. In addition, results are interj^ted, dis¬ 
tillates classified, and comparisons made of typical 
crude oils. The report also includes a brief doaon^icto 
of each of the main producing fields, supplemented 
by an outline map on which these fields are bleorly 
marked and positions of individual samples ixxdicated; 
a summary of production from each field during 
recent years ; and siatistios of the petroleum industry 
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for the whole oountr>\ At the present time, otiiy 
three per eent of the annual consumption of crude 
oil in Canada is supplied from home delds, the rest 
bei^ imj^rted. The remedy for this unsatisfactory 
pQsiuon lues first in discovery of new producing helda 
and secondly in commercial development of bitum¬ 
inous sands in Alberta and oil shale in the Maritime 
Provinces. This latter course would provide an 
alternative raw material to crude petroleum from 
wells for the production of motor spirit and oil 
products. When crude oil prices stand at a iiigher 
level, this should prove a useful resource. 

History of the Dines' Anemometer 

In his presidential address delivered last January 
to the Koyal Meteorological vSocioty and entitled 
*'Wind in Britain ; The Dines Anemometer and 
Some Notable Records during the last Forty Years*\ 
Colonel E. Gold traced the historical development of 
the instrument devised by the late W. H. Dines^ from 
various attempts by earlier workers to make use of 
the pressure e3i:6rted by the wind down a tube 
directed towards it as a measure of wind velocity 
{Quart, J, Boy. Mtt, Soc,^ 62, No. 264), In these 
early instruments, which were generally of the wator- 
fUled U-tube |»attern, the fallacious assumption was 
made that the pressure on the arm open to the air, 
but not exiK>sed to the wind, is constant. Dines 
arranged for the pressure of the wind down an open 
tube to act on the underside of a float in water, aiid 
for the lower pressure caused by the wind blowing 
past holes in a vertical tube to act on the upper side 
of the float. Tliese effects, for a given air density, 
vary as the square of the wind speed, which neces¬ 
sitated a specially shaped float to make ihe vortical 
movement of the float, and the recording pen sup¬ 
ported by it, proportional to the inoreaso of wind 
speed. The required shape of float was worked out 
from first principles. Accuracy in this instrument 
was limited by the fact that variations in the density 
of the air, which affect the pressure of the w^ind, 
could not be allowed for. In the British Isles, how¬ 
ever, the error duo to this cause scarcely ever roaches 
five per cent, and the instrument, after gradual 
improvomente suggested by experience, has come to 
occupy a unique position and to achieve a world-wide 
distrllration. In l^e discussion of notable records, 
a very remarkable case of disturbance caused by 
a row of cottages 100 feet away froixi on anemo¬ 
meter at the Lizard is illustrated; when the vane 
wae 16 feet higher than the ridge of the cottages 
the wind constantly ‘boxed the compass' during the 
violent fluctuations caused by the obstruction, al- 
thotigh very steady when the direction was two or 
three points off that of the obstruction, the speed 
dropping frequently to nil; raising the vane 35 feet 
caused the disturbance to disappear altogether. 

Acoustical Terms 

Thbibb years ago the British Standards Institution 
set up a oommittee to prepare a “Glossary of 
Acoustical Terms and D^kiitions" which has now 
been issued. It extends to 46 pages and is published 
by the Institution at 3s. 6d. In general, the definitions 
are on established lines but are given in more precise 
forms, Pulsatanoe is introduced for 2 tc times the 
frequency, logorithmio decrement is in terms of 
defieotiems on the same side, stationary used instead 
of standing wave vyniem, the logarithm to base 10 
of the ratio of the rates at which energy is emitted 


by two sources is the number of bels of power 
separating them. A new unit—the phon—is intro¬ 
duced to express the loudness of a sound in terms 
of the intensity of one of standard pitch. Unit area 
impedance is the quotient of the pressure by the 
particle velocity and is generally a complex quantity. 
Other electrical terms—^resistance, reactance, trans-‘ 
duoer, microphone, filter—ore adopted and defined, 
and musical terms are interpreted on a phj^sical 
basis. 

Deflection of Fast Electrons in Magnetised Iron 

A KUMBKH of experiments have botm performed in 
which cosmic ray electrons (or in one case ^-rays) 
are passed through magnetised iron, and there is 
some infcOTost in trying to find what is the effectiv^e 
magnetic vector deflecting the particles. The experi¬ 
ments seem to show that this vector is less than the 
induction B, W. F. G. Swann {Phya. Rev,, April 16) 
considers the iron as containing a number of very 
small magmatic entities (for example, spinning 
electrons) and shows that, while B ^ H -i- 4 kI does 
give the true average force deflecting the particles, 
this average is made up in a peculiar way. A very 
small niunber of particles recei%^o large deflections as 
a result of penetration of the magnetic entities, while 
for most of the electrons the effective deflecting vector 
is fl -1- 2tc/, An exjKsrimental paper by W. E. Dan- 
forth and W. F. G. Swann foDows, in which cosmic 
ray electrons were detected by counters after passing 
thmugh several centimetres of an iron magnetic 
circuit. Using Anderson's and Kunze's data on the 
energy statistics of cosmic ray electrons, the results 
are found to agree in order of magnitude with the 
theory. 

Deuterium and Molecular Asymmetry 

In order to test whether the replacement of one 
hydrogen atom in a methylene group by deuterium 
is Bu&cient to produce a measurable degree of 
molecular asymmetry, E. Biilmann, K. A. Jensen 
fittid E. Knuth have carried out some interesting 
experiments {Ber. deutach. chetn, Qeaella,, May). Tlie 
replacement of one hydrogen atom by deuterium is 
likely to have so small an effect on the syrnmetzy 
of the molecule that optical resolution of a synthetic 
racemic compound could scarciely be expected to 
yield convincing results. Accordingly they adopted 
the method of replacing chlorine in an optically 
active compound by deuterium, where ordinary 
hydrogen was bound to produce inactivity. For this 
purpose 1-bomylchloride was converted in parcdlel 
experiments to oamphone, and 2-deut6ro- 

camphane, CioHifD, by decomposing the magnesium 
derivative with light and heavy water respectively. 
In both cases, the final product had to be freed by 
distillation from the high-boiling d-hydrodioamphene 
and by fractional reorystallisation from l-camphene. 
The two final products melt sharply at a temperature 
(163^0.), which is unaffected by mixing the com¬ 
pounds, but whereas camphene is symmetrical and 
therefore optically inactive, 2-doutero-camphane is 
slightly active and indeed sliows reversal of sign for 
sodium light. Thus from observations with a ten 
per cent solution in ether, the sjwoific rotation [ajj) at 
20® C, was calculated to be + 0-40® .i: 0-06®. The 
effect is certainly slight, but appears to be umnistak- 
able. The heavy water used was from the Norsk 
Bydro-Elektrisk Kvoelstofaktieselskab, and con¬ 
tained 99*2 per cent of deuterium oxide. 
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Royal Observatory, Greenwich 

Ankual Visitation 


T he AKtronomer Royal read hiH anniial report to 
the Board of Visitors of the Royal Observatory, 
Greenwich, on June 6 last. Although the weather 
was far from ideal, the Garden Party which is asso¬ 
ciated with the visitation was well attended, and 
visitors and guests were shown the new Reversible 
Transit Circle referred to in t}ie Report. ^Hie erection 
of this instrument wan commenced in February and 
completed in March, but aiTtual observations have 
not yet been made with it, as it was discovered by 
tests that the pivots were slightly elliptical in shape ; 
in the meantime, work has been done on the pivots 
which it is hoped will shortly be cinnilar within the 
retjuired limits, lliis Transit Circle is in the Christie 
Enclosure, noar the Yapp Reflector, and is accord¬ 
ingly some little distance east of the adopted Green¬ 
wich Meridian on which Airy's Transit Circle will 
continue to stand ; the new instrument is reversible 
and has a travelling micrometer wire which is driven 
by an electric motor at the speed appropriate to the 
declination of the star under observation. It is 
intended to secure? observations in huidamentaJ 
astronomy which will l>o more accurate than those 
obtainable with the Airy’s Transit Circle, and we 
may await with some interest the appearance of the 
results obtained with the new instrument. 

A new Free Pendulum (^lock is being presented to 
the Observatory by Mr. H. R. Fry. This clock is a 
Shortt clock wliich is similar to those at present in 
use, except that the slave j>eiidulum of the new clock 
is of a much more rofiued construction than the 
standard pattern and is fully jo welled throughouf.. 
The time will be taken from the new clock 
from the free pendulum itself using a photo-electric 
method. 

The routine aatronomioal work of the Olmirvatory 
continues. During the year, 9,899 transit observa¬ 
tions and 9,409 observations of zenith distance ware 
secured. Attention has been directed to the minor 
planets, which are being observed with the intention 
of using them to fix the equinox and equator point, 
and 42 transit observations of minor planets were 
secured durbxg the year, in addition to 139 photo¬ 
graphic ol>8orvatioiifl secured with the Astrographic 
Equatorial. The Astronomer Royal directs s|>eoial 
attention to the successful application to the measure¬ 
ment of line contour with the spectrohelioscope 
which has recently been accomplished at Greenwich. 
A programme of photometric observations of in¬ 
tensity of bright eruptions and dark markings on the 
solar disk is now in hand. The observers use a visual 
method of photometry, and the results promise to be 
of interest in connexion with the investigation of 
conditions in the ionosphere btseides having astro- 
physical significance. 

Tloe mean values of the magnetic elements at 
Ablnger in 1935 are given below, together with 
values in recent years for comparison : 



DeclluAtion, W 

HorlKontat 

Intensity 

Vertical 

InUiulty 

Inclination 


ir 2-5" 

0-185B3 

U‘42040 

««* a0*r 


11* 51 ^7' 

0-18532 

0-42043 

65* 80-4' 

im 

llMll' 
n* 30'3' 

0'1B533 

0-42055 

flO* 80-f 

1035 

0‘18527 

0-42081 

66* 40-9' 


Regular observations of the amount of solid matter 
polluting the atmosphere have been continued, A 
comparison between the pollution at Greenwich 
during the winter of 1934-35 with the pollution at 
the worst London station (Westminster) and the 
worst Glasgow station reveal the fact that Greenwich 
experiences rather more than fifty per cent more 
pollution than either of the other stations. During 
the winter 1935-36, less pollution was observed at 
Greenwich : the decrease is attributed to the smaller 
proportion of wind coming from a northerly direction 
experienced in 1935-36, as the main source of pol¬ 
lution lies in the factory area along the Thames and 
the densely populated area north of the river, opposite 
Greenwich, The worst pollution occurs at 20*^. 
indicating domestic fires as an important source of 
atmospheric impurity. 

The mean temperature for the twelve months 
ending April 30, 1936, was 50*2^, which is 0*7° higher 
than the average for the sevent 5 "-five years 1841-1915, 
The year was remarkable for a temperature below 
freezing point registered on May 17, 1935, 

Hitherto the time service maintained by the 
Observatory lias suffered from a lack of precision in 
so far 08 the absolute personal equations of the 
observers who observe clock corrections with the 
Small Reversible Transit telescope are not known. 
A personal equation machine has been constructed 
with the view of determining these personalities. 
The machine carrying an artificial stew has been 
installed on the roof of the Octagon Room, and the 
movement of this artificial star will be observed with 
a telescope similar to that used in the observations 
for clock correction which will be moxinted on the 
roof of the Main Building. It is expect<?d to com¬ 
mence these observations shortly. Meanwhile, the 
annual mean differences between the Greenwich 
time signals and those sent out by Paris, Nauen and 
Bordeaux are satisfactorily small, being --0*(>09», 
—O’OlO* and —0-009* respeKjtively, th©^ other ob¬ 
servatories being in the mean early on Greenwich, 

The old system of employing uneatablished com¬ 
puters at Greenwich is to go. This scheme was 
mstituted by Sir George Aiiy, and it worked admirably 
in the past. Some of the boys employed as temporary 
computers were incorporated in the established staff 
and have gone on to render distinguished service as 
assistants at the Observatory ; others who have left 
have found their Greenwich training of great service 
to them, and several have gone on to hold very 
responsible appointments. But the times have 
changed and there is no longer a market amongst 
employers for on accomplish^ computer, with the 
result that computing at Greenwich is now a blind- 
alley occupation for a young man, since all the com¬ 
puters could not be ab^rbed on the establishad staff. 
The Lords Commissionera of H.M, Treasury have 
approved a new acheme according to which the 
unestablished computers will disappear while the 
f)ermanent staff will be increased, the computixkg 
duties being performed for the most part by twelve 
established women writing assistaute. The transition 
will be made gradually. 
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Problems of Plant Classification 


T he Masters Loeturea of the Koy^l Horticultural 
Society were delivered in 19^ by Sir William 
Wright Smith, who chose as liis subject *‘Problamti in 
Classification of Plants”, A very considerable field 
of botanical research was reviewed in tlie two dis- 
oourses (J, Roy» Hort. Soe,, 61, No, 2, 77-90 and 
No. 3, 117-134, February and March, 1936). 

Begimiing with the need of the gardener for definite 
names for his plants, Sir William traced tlie history 
of plant groupings. He commonoed with Tlieo- 
phrastus, Diosoorides and Pliny, evaluated the work 
of CoesalpinuB, Ka^ and Toumefort, made suitable 
homage to the genius of Linn^us, and also reviewed 
the more recent work of Darwin, Hooker and others. 
A teacher of classification would there find a useful, 
if succinct, r<^8uin<^ of taxonomic history. 

Sir Williamdeft handling of the vexed question 
of the aubdivision or condensation of spjcies is shown 
by his definition that “a ‘splitter’ is one who fails 
to rocogniite that his tliree species are only one, as 
you see it, while a iuraper’ is ho bold as to include 
in one «[:>eciofi what you clearly so© contains at least 
six different ones”. Inecjuality in the application of 
criteria to genera was discussed, and Sir William 
urged that sharp and wide diversity of generic? char- 
aciers sViould have value as a possible Indication of a 
primitive nature. The genera of the Polyj>otal«p, 
for example, fitan<l out more distinctly from one 
another than do those of the less primitive Gamo* 


]f; 

petalse. The subdivision of shar^dy-defined primary 
units of olaoiifioation, such as the Leguminosee, was 
deprecated. 

Much recent work uj>on intergenerio hybrids was 
marshalled to show that a broad concept of the genus 
is more in keeping with the facts presented by Nature, 
and no useful purpose ia served by separating plants 
which give such adequate testimony of their affinity, 

Classifioation must eventually stand the test of 
utility, either for accurate nomenclature, or as an 
indication of phylogeny, and to the gardener, species 
are almost invariably the broader concepts of 
Linneeus, rather than the uxxservioeable subordinate 
units of more modem tendency, The trend towards 
sub<iiviflion of species through natural hybridisation 
is greater in some parts of the world than in others— 
it is common in Now Zealand, and rare in the 
Himalayas and western China. A recent analysis by 
Sir William and Mr. H. ¥. Togg made it possible to 
detennine the genetic constitution of several rhodo¬ 
dendrons, and to prophesy, with some measure of 
success, which combinations could ultimately be 
found by exploration. The possible contributions of 
genetics to taxonomy were disciissed, thougli it is 
still too early to appraise this point of view. 

Sir William is, in the designation of his lectures, 
obviously a ‘lumper’, yet a ‘splitter’ could find no 
ret^onable complaint in this quite impartial analysis 
of clasHifiention problems. 


Association of Teachers in Technical Institutions 

Annual Confbrbnce at Plymouth 


T he twenty-Seventh annual conforonco of the 
Association of Teachers in Teclmical Institutions 
was hold at Plymouth during Whitsuntide, when the 
president for 1936- 37, Mr. W. T. Maocall, head of 
the Electrical Engineering Departixient, Sunderland 
Technical College, was inducted by the retiring 
president, Mr, D, W. Lloyd, prineij^ai of the Technical 
College, Stretford, Manchester, 

In his presidential address, Mr. Maocall referred to 
the many new demands which the development of the 
petrol engine and the ever-widening use of radio and 
the films moke upon the technical college. These 
demands touch nearly all departments of technical 
work, and range from the need for schemes of 
certification of garage attendants to the growing and 
varied courses in workshop management and pro¬ 
duction engineering. 

Despite ^e suggestion that the art of invention is 
making workers into machine-minders, Mr. Maocall 
referred to the shortage of skilled workers, particu¬ 
larly in the several branches of the engineering 
industry. He ashed how for that shortage is due t<o 
the lack of a proper recruitment policy, and how far 
to circumstances beyond the control of industry. 
Clearly a scientific Ago demands a soientifio planning 
if the danger of lack of skilled workers is to be 


averted. Each industry must consider what typo 
and grades of workers it requires. It should make 
a complete I'eview of its methods of recruitment, 
conditions of service, and the normal numl>or of its 
amuial recruits. In proper conjunction with the local 
education authorities and the Board of Education, 
educational provision for every type of worker could 
l>o ensured. Mr. Maccall expressed the opinion that, 
broa<ily speaking, industry has not co-operated fully 
with education. In many cases, such full co-operation 
has been prevented by fear. Employers have ‘feared’ 
that technical colleges are training all to become 
works managers. Trade unions have ‘feared’ that 
colleges are ^ort-cirouiting apprenticeship and pro¬ 
viding cheap labour. It should be widely known that 
colleges cannot ntnke engineers, builders, etc.: they 
can but teacli the underlying principles. 

After a review of matters concerning examinations, 
the raising of the school-leaving age, the arguments 
against the multiple-bias secondary school and the 
possibilities of the junior teclinical school, Mr. 
Maooal) referred to the relationship of the technologist 
to thd*world about him. Despite tlie joy which lies in 
seeing the applications of teclmology applied to the 
benefit of ma^ind, the technologist sometimes tends 
to lose hope when he surveys the world and sees, over 
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certain of ite great and important tracts, his specialist 
knowledge sen^ and directed in the service of might 
rather than right. He sees ideals overthrown and 
reason treated with contempt. He sees freedom of 
speech threatened and the visions of democracy 
spumed. He sees education itself made subservient 
to ignoble ends, and he asks sometimes what he as 
an individual or as a member of an association can 
do when values become so twisted and the world 
appears to move towards sucli disastrous ends. The 
man of science, said Mr. Moocali, believes in the 
methods of reason and freedom. The technical 
institution, despite the charge which is sometimes 
m£uie of narrow specialisation, would fail to bo 
scifintific if specialisation produced ignorance of the 
ways and aims of mankind. Students must be 
trained to think clearly not only about the special 
8 ubjet!ts, but also about the relationship of those 
subjects to a world contracted and spanned by wire¬ 
less, by the oinoma and by the internal combustion 
engine. Citizenship is a matter of scientific thinking 
just && much as any more obviously scientific sub¬ 
ject. 

The resolutions debated and passed by the Con¬ 
ference included one which urged the development 
of full-time and part-time day courses in techniral 
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edueatioh rather than, the proeont Byatem in which 
so much technical work is done in the evening. Other 
resolutions dealt with overtime and the shift system, 
the school leaving age* recruitment in industry and 
the extension of technioal education. In. ooimexion 
with the latter, the Ckmfwenoe welcomed the policy 
of the Government, which is to moke increased 
financial provision, but asked that in the allocation 
of financial aasistanoe, special regard be had to the 
needs of depressed areas. 

Mr. John Sargent, director of education for Essex, 
addressed the closing meeting of the Conference. He 
outlined the policy which is guiding the development 
of technical education in Essex—a county which 
was once largely rural and in which areas are now 
rapidly bec^oming industrialised. The first step in 
coimexion with that policy is to create four largo 
technioai colleges. Their buildings, as well as their 
curriculum and organisation, have been designed to 
give the greatest flexibility. The old idea of one 
industry dominating one area would in the future 
be avoided. In places like Dagenham, for example, 
there are now and diversified industries. They can 
therefore look forward to an escape from the general 
depression which devastates a ^ono industry’ area 
when that one industry falls upon evil days. 


Sea Fisheries of Europe 


O NE of the most valuable of the various 
publications of the Conseil Permanent Inter¬ 
national pour rExploration de la Mor is its Statistical 
Bulletin, in whicii are tabulated the statistics relating 
to the sea fisheries of all the maritime countries of 
northern and western Europe, Such ample and 
diverse data require much time and labour to assemble 
and work up ; vol. 23*, which has just appeared, 
presents the data for the year 1033. For the use of 
those whose interest in the work and welfare of the 
great fishing industries may exceed their ability to 
interfjret detailed tabular data, a very comprehensive 
yet extremely lucid summary of the statistical tables 
is given. 

The British reader, unfortunately, will derive but 
little comfort from rhe tale this Bulletin has to tell. 
The total quantity of fish landed by all the ooimtries 
conrsernetl—from Norway to Portugal—was greater 
by some 200,000 tons (about 6 per cent) in 1033 
than in 1032. It was 5 per cent less than the 1030 
yield (the highest on record) but 20 per cent greater 
than in 1913—the last normal pre-War year. Unfor¬ 
tunately, Great Britain has no share in tins increase. 
Both alwlutely and relatively, English and Scottish 
landings have fallen sharply. The English landings, 
though only very little smaller in 1033 than in 1032, 
showed nevertheless a decrease of no leas than 16 per 
cent on pre-War figi^res. In Scotland the fall has 
been even greater. In 1033, Scottish landings 
diminished by 12 per c^t as compared with 1932, 
and by as much as 36 per cent as compared with 1913, 
A very different state of afbim is revealed in 
Norway, Germany and Iceland, each of which has 
had a very marked increase. In fact, almost every 


* BuQetliL BUthtlque d«i pScihtti lUxltlmOi d«8 Payii da Ko<d et 
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important fishing country except Great Britain shows 
increased landings in recent years. The accompanying 
table of the total quantity of fish landed (in thousand 
tons) is highly illuminating, though somewhat dis¬ 
quieting from the British point of view. 


ToUl Quantity Astlo to 1918 

—- ■ - - ^- , 



1918 

1931 

1932 

1933 

1013 

1931 

1932 

1038 

Ic^nd 

92 

811 

288 

828 

100 

838 

818 

867 

Oemuiny .. 

181 

870 

853 

887 

100 

204 

196 

214 

Norway 

732 

S4S 

1019 

1162 

100 

116 

189 

169 

France 

193 

247 

262 

277 

100 

128 

186 

144 

Bagland 

$21 

752 

702 

09$ 

100 

92 

86 

n 

147 

ISS 

116 

111 

100 

114 

79 

Sootlaml 

89$ 

263 

292 

266 

100 

66 

78 

64 


The fishing grounds from which the fish are drawn 
extend from Island to Morocco ; but the North 
Sea still retains its position as '*the most interesting, 
the most important and the mOet productive** of 
them all. From 1024 until 1033, the North Sea 
yielded on an average about 1,165,000 tons of fish 
a year. 1,171,000 tons were landed in 1033—a 
quantity which was exceeded only twice in the ten- 
year period. Belative to the grand total of fish from 
all grounds, however, the North Sea’s contribution 
is tending to fall sli^tly. This is due not to any 
actual decrease in its own productivity, but to in¬ 
creased landings from elsewhere. Over the ten years 
1024- 33, the North Sea yielded an average of 34;4 per 
cent, or a little more than one third of the grand 
total. But in 1924 it yielded 30'7 per cent, wliereas 
in 1033 the proportion had dropped to 31 *7 per cent. 

That the North Sea maintains its yield is a satis¬ 
factory condition little expected by the prophets of 
twenty years ago. Nevertheless, the constancy of 
the yield is quantitative oidy; q\iaUtative|y, cpaslder- 
able change of a diaturbi^ kind has tal^ place/ 
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The average size of certain im}>ortant fiflhes, for 
example, plaice, solen and haddocku, in the North 
i^Jea iandingR haa been materially—perhax>e even 
alarmingly—reduced. In other worda, an inoreaHed 
proportion of the catches now conaista of small fish. 
For full details of this and other chiinges in the 
nature of the landings the reader must commit the 
tables 34 sot out in extemo in the Bulletin. But 
certain important details concerning the North Soa 
plaice may be usefully included here. 

It is now generally known that the percentage of 
small ydaice landed in England fell rapidly during 
the Great War. From 45-60 per cent in the immediate 
pre-War years, it dropped to 24 per cent in 1915 and 
even fell »o low as 7 per cent in 1919, After that 
year, it rose again, and has kept a steady averagt^ of 
about 70 per cent from 1926 onwards. Thus, during 
the War and for several years afterwards, the English 
market was supplied with plaice larger on an average 
than either before or afterwards. Temporary abandon¬ 
ment of ^small fish’ grounds is not regarded by the 
compiler of the Bulletin as a satisfactory explanation 
of this ; nor does he regard with favour the more 
usual suggestion that the North Sea plaice had a 
respite from too intensive fishing during the War so 
that a larger number livefl longer, grew bigger and 
eventually came into the market until the accumula¬ 
tion dwindled. On this point, attention is directed to 
the significant fact that, in England, the proportion 
of small plaice began to fall in the yet-'^ 1914, before 
any great restriction of fishing groimds hod taken 
plmjo and long before the fish on any closed area had 
had time to gn)w. It is interesting to note that tVie 
haddock show<^d no sign of any j)ost-War period of 
comparatively large fish, that is, thert^ was no benefit 
from partial closure of the North Sea groimds. 

With regard f/O the other plaice-producing coun¬ 
tries, we that in tho seven years 1907-13 the 
mean percentage of small plaice was 47 per cent in 
Engliviid ; 83 per cent in Germany ; 87 per cent in 
Holland. In the seven years 1927-33 the correspond¬ 
ing figures are given as 74 per cent, 90 per cent and 
96 x>er cent. Whatever be its cause or causes, this 
great increase in the percentage of small plaice—and 
other fishes—in the North Sea catches is a pheno¬ 
menon tlie effect of which on tho future of the 
fisheries 6/ Great Britain and other countries seems 
likely to be of extreme importance. 


Uplift Pressure on Dams 

W HEN a dam is built on porous strata auch as 
generally exist at tho beds of rivers, there is 
a flow through these porous strata under the masonry 
Srotn the upstream to tho downstream side. Accom¬ 
panying this, tliere will be a pressure acting upwards 
on the masonry floor. An accurate knowledge of this 
uplift pressure and of the nature of its distribution 
is of nmdomental importance for the purpose of 
designing a dam. There have been many attempts to 
investigate by direct measurements from models the 
way in which this pressure varies with different forms 
of design. 

The U8U^ method of building a tank provided with 
holes for manometers and filled with sand to represent 
the subsoil strata and of arranging a model of tho 
dam with a suitable head of water upstream involves 
a very large number of readings, and u most laborious. 
Observing the analogy between Ohm's law for the 


conduction of electricity and Darcy's law for the 
conduction of water through jwrous media, N. N. 
Pavlovsky in 1921 wuggesteti that an electrical method 
could be employed for studying the subsoil prossuroH 
under dams (Proceedings of the International Con¬ 
gress on Dams, 1933). In a fmper to the Indian , 
Academy of Sciences (Proc., 2, No. 1, July 1936), 
Mr. G. Ram, Dr. V. I. Vaidhianathan and Dr. E. 
McKenzie Taylor, of the Irrigation Research Institute, 
Lahore, have desertbt^d their investigations and the 
methods and apparatus used in determining to what 
extent this suggestion could be mode the basis of a 
successfiil attack on tho problem of subsoil flow under 
dams. 

In the several oasi>i examined of simple impervious 
floors with and without sheet piling, the curves 
obtained by the ilirect and tho inaireot methods and 
by theoretical calculations agreed so closely as tn 
give support to the claim of tho authors that tlio 
indirect eJectrioal method is trustworthy. They 
consider that eiirlior failures have been due to faulty 
teolmiquo, and aasert that tho hvet iliat the potential 
distribution in conductors has boon shown to be of 
the same fonn os the pressure distribution in tlu^ 
Hul:>soil under dams, establishes tho mathematical 
foundation for designs of these works, and, os such, 
should be considered a great advance on our existing 
knowledge. 


Educational Topics and Events 

Birmingham. —The Poynting chair ol‘ pliysics, 
which will be vocateil l)y the retirement at the end 
of the present session of Prof. S. W. J. Smith, is to 
be* filled by the appointment of Dr. M. L. Oliphant, 
assistant director of reaooroh in physics at the 
Cavendish Laboratory, Cambridge. 

Mr. J. W. Drinkwater has bi^en appointed lecturer 
in mechanical engineering. 

CAMBRloaK. — V, H. Thompson, Queens* Go liege, 
has been appointed Gurney lecturer in forestry, and 
J, H. Lockhead, Christ's College, University demon¬ 
strator in zoology. 

In its annual rf?port, the C'ommittw of Manage¬ 
ment of the Scott Polar Row^arcli Institute states 
that tho Oxford Univorsity Exptxiition to North East 
Land before its departure, and the Oxford University 
Ellesmere Land Ex])edition 1934- 36, since its return, 
have both made use of the facilities of tho Institute, 
which have also been of service to the forthcoming 
Cambridge expeditious to Iceland, members of which 
have be<m at work for some time in the library and 
map room. 

Durham. —At the (Convocation to bo held on 
June 30, the honorary degree of D.8c. will bo con¬ 
ferred on Mr. G. S. Baker, superintendent of the 
William Froude Laboratory at the National Physical 
Laboratory, and the honorary degree of D.Litt. on 
Mr. Robert Steele, editor of the works of Roger Bacon 
and other medieval literature. 

Oxford. —On Jime 6, the honorary degree of 

D. Litt. waa oonferre<i on Mr. E. A. Lowe, University 
reader in palieography. At Encaenia on Juno 24, the 
honorary degree of D.Sc. will be conferf'fred on Prof, 

E. D. "Adrian, Foulerton research the 

Royal Society. Among those tlien 

honorary degrees of D.C.L. id^Kroii GS^t jHinmy 
and Mr. Anthony Eden. ^ i - 
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It is stated that some two thousand jwoplo repre¬ 
senting fifty different oounthen will be present at 
the Sex'enth World Conference of the New Education 
Fellowship to be hold at Cheltenham on Jul;s" 31- 
August 14, under the presidency of 8ir Percy Nunn. 
The theme of the Conference will be “Education and 
a Fre<^ Society”, One main lecture will be deliv'erod 
each day and translated from French into English or 
v*ice \’erRa ; the same ex'-oning the lecture will be dis¬ 
cussed in a symposium, to which educationists from 
different lands will contribute. During the first week, 
the CoTiference will consider “The Individual and Free¬ 
dom” and during the second. “Human Relationships 
and Freedom”. Particulars can be obtained from 
Miss (3are Hoper, 291 Wistock Square. London.W.C. 1. 

Reseaucu studies in education occupy some thou¬ 
sands of university graduates every year in the United 
States. A bibliography published by the 0/Ho© of 
Education, Washington, as Bulletin No. i> of 1935 
(pp. 328, price 25 cents) lists 3,606 such studies 
reported in 1033-34, including 465 doctors’ disserta¬ 
tions, 2,763 masters’ theses atid 274 studies reported 
as faculty research. Many of them deal with topics 
of current controversies : special taxation for support 
of schools, equalisation of educational opportunity, 
emergency feeing, emergency schools, effects of the 
depression, child-labour and unemployment, the new 
systems of etiuoation in Italy, U,S.S.U., Greece and 
Germany, Federal emergency relief and lei sure-time 
activities. The Oflice of Education has in its library 
a collection of 1,811 of these studies, which is said 
to be in constant use both in Washington and, 
through inter-library loans, throughout the colmt^>^ 


Science News a Century Ago 

William Radcliffe and the Textile Industry 

WuxiAM Raocliffe (1760-1841) was on© of the 
improvers of cotton machinery who failed to reap 
any reward for his work, H© died in poverty in 1841. 
The Time^ of June 14, 1836, contained the following 
quotation from BtackwoofTn Magazine regarding him : 
“The power-loom system, commonly so known, ought 
to be called the Rodcliffo system. Without the 
dressing machine invented by Mr. William Radcliffe, 
of Stockport, the power loom was utterly worthless, 
except 08 a piece of curious mechanism. That of 
Br. Cartwright has never been other than useless; 
yet he obtained a grant from Parliament of £10,000 
for the invention. Mr. Samuel Crompton, for his 
splendid discovery of the spinning mule, received the 
niggardly award of £6,000 from the same source; 
but Mr. Radcliffe was beggared by his inventions. 
His ^tents were invaded by a joint-stock purs© 
combination ; and he himself, from a prosperous 
manufacturer, brought to bankruptcy through ex¬ 
penses, time, and labour lavished upon his valuable 
inventions. . . .” 

Ventilation at the Custom House 
At the lost ordinary meeting of the session of the 
Royal Society held on June 16, 1836, twenty com¬ 
munications were made. Among the subjects dealt 
with wore the tides, magnetic observations, the 
respiration of insects, the human voice, the fermenta¬ 
tion of vegetable matter, voltaic batteries and heating 
and ventilating. After the meeting, the Society 
adjourned for the long vacation to meet again on 
November 17. 
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lixo paper on warming and ventilating apart¬ 
ments was by Dr. Andrew Ure (1778—1857), then on 
analytical chemist in London. Ho had, ho said, been 
consulted by the directors of the Customs Fund nf 
Life Assurance, on the mode of ventilating the Long 
Room in the Oistom House. In this voom^ about two 
hundretl persons were employed. All these persons 
were found to suffer more or less from ailments of 
the same general cliaractor, the leading symptoms 
of which were a sense of fulness and tension in the 
head, throbbing of the temples, giddiness and 
occasional confusion of ideas, depriv^'ing them of the 
power of discharging their duties, in which important 
and frequently intricate calculations were required. 
Dr. Ur© examined the condition of the air in the room.- 
aiid said that ; “In all these qualities the air respired 
by the imnatfis of the room Ix^rs a close resemblance 
to the pestilential blasts of wind, which, having passed 
over the scorching deserts of Arabia and Africa consti- 
tutew the Simootn of those regions, and is well known 
by its injurious effects on animal and vegetable life.” 

Dr. Ure expressed surprise that in the report of 
the Parliamentary Committee on Ventilation, no 
reference had been mad© to the methods ©tnployerl 
in factories, although they affonl the best models 
for imitation, l^eing the results of innumerable 
experiments mad© on a magnificent scale, with all 
the lights of science and all the resources of the 
ablest engineers. H© showed that the ventilation 
effect of a steam-driven fan was thirty-eight times 
greater than the effect produced by a fir© using the 
same amount of coal. 

Reform of Medical Education 

In The Times of June 16, 1886, a letter appeared 
from “M. D.”, the object of which, ho said, was to 
direct attention “to a subject which I am quite sure 
will be acknowledged by every medical practitioner 
in the kingdom to be of the first importance to the 
commimity. ... I allude to the unprotected state 
of the obstetric department, a branch of medicine 
practiced by males and females without any re¬ 
sponsibility, and by too many who are perfectly 
ignorant, or who possess a superficial knowledge only, 
of the important duties which they are often call^ 
upon to perform. ... At the present moment, there 
is not oven the form of an examination by either of 
the English medical corporate bodies into the acquire¬ 
ments of either male or female practitioners. This, 
Sir, is a simple statement of a raonstroua anomaly 
which exists in the medical professioa.” 

The Sussex Scientific and Literary Institution 

On June 18, 1836, the A^ncBum published a 
note from a correspondent regarding the above 
institution, which he said “owes its exiistenoe to the 
exertions of Mr. Ricardo, Mr. Horace Smith, Sir 
Richard Hunter, and a few other gentlemen, who 
originated a plan for the admission of the public to 
Dr. Manteirs Museum of Geology and Comparative 
Anatomy. . , . Reading rooms are opened for the 
members ; the formation of a librr^ is oommenoed ; 
and the unimie collection of organic remains, belong¬ 
ing to Dr. Mantell, are exhibited in those rooms and 
arranged with great taste. Dr. Mantell hae given 
throe lectures in the Town Hell on behalf of the 
Institution ; and a short time since, a geological 
excursion to Lewes took place, under his guidmde, 
and he conducted the members to the quarries, 
which had afforded many of the interesting organic 
remains in the Museum.” 
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Societies and Academies 

Pahis 

Academy of Sciences, May 4 {C.R„ 202, 1469-1540). 
Erkiest Esclakgon : The dynamics of limited 
relativity applied to central forces. The case of the 
planeta. Victor GbAwimr was elected CorrespondatU 
for the Section of Botany in smscjession to the late 
Hugo de Vries. C* Tikhotzky : The K transforma¬ 
tion of congruences. Natan Aronszajn ; -dimen¬ 
sional homotropy. Albxandrb Ghika : A property 
of functions representable by Cauchy's integral. H. 
MiXtLOUx : The study of moromoiph functions in a 
circle. Charles Jakgbr : Theory of the ram strokes 
m forcerl [water] mains with multiple characteristics. 
Distribution of the resoniuico surcharges along ai>y 
main. G. Rtjmbu : Wave theory of iht^ neutrino. 
AR8ii^^£ Datzkfit : The proywrties of the acceleration 
operator and a remark on potential. Albert Arkulf, 
Daniel Barbieh, Daniel Chalonob and Mia.e. 
Ren^e Canavaogia : Results of the study of 48 
stellar specitra made at the Jungfraujoch in 1935. 
Alexandre Proca : The fundamental equations of 
elementary particles. J. Claeys, J. ERitERA and 
H. Sack ; The absorption of ultra-sounds in liquids. 
Confirmation of work by Biquard, witii extension to 
a wider range of frequencies. The absorption measured 
is many times that calculated from the clasniiia] 
formuhe. ('harubs Rkichart : The electrification 
of insulating liquids by flow or filtration. With 
petrol 08 the fluid» it was found that the negative 
charges hitherto observed are only the beginning 
of the phenomenon, and were followed by positive 
charges. During the purification of the potrol, it was 
noted that electric cliarges were produced by filtra¬ 
tion. Pierre Jolibois and Pierre de Bboo : 
Faraday's law and electrolysis b}" the spark. W. 
Uytkrhobven and ( \ \'EHBtrRO : The tem])erature 
of the electrons (T«) in a diacharge in the positive 
column in a neon-sodium mixture. Robert J, 
Walen ; The disintegration of boron by neutrons. 
Georges Goldfingeb : Study of the photochemical 
decomposition of azomethane. No definite order can 
be assigned to the reaction. It may vary between 
0 and 2. The experimental results are given graphic¬ 
ally. RenA Audubebt and Otakar Viktohin ; The 
emission of ultra-violet light during the anodic oxida¬ 
tion of aluminium. Wilfried Heller : The dynamic 
principle of thixotropic solidification and its applica¬ 
tion. Jean Amiel : The application to the slow 
combustion of benzene of the theory of chain reactions. 
The author shows that there is no real eontradiotion 
between his experimental results and those of 
Hinshelwood and Fort, A formula is developed which 
accounts qualitatively for l>oth sets of experiments. 
Georges Oosteano and Paul Renaltd ; The 
diffusiem of gaseks on leaving capillary tubes. Mladek 
PA id and Mlus. VAUtBiE Dehtsoh : The absorption 
of proteins. The infiuenoe of salts on the adsorption 
of haflcnoglobin t»y kaolin. Marcel Patry : The 
potassium tollurates. Analogy with sulphates and 
selenates. The potassium salts, mctatellurate, 
seknate and sulpha^, give analogous X-ray diagrams. 
The metatelliirate is not isomorphouB with the osmate. 
Etodkne Canals, Max MotrssEBOK, Louis Souche 
mid PXEBEB Peyrot ; The Raman spectra of some 
aubatltated cyolohexenes. Pzerrb OarbUb and P. 
JtrtajxK t Pymvyl ohlortde. One of the proddota 
of the reaction between tbu^l chloride and pyruvic 
Acid in the presence of pyridine is pyruvyl chloride. 


It could not be isolated but was identified by forming 
its anilide. Gilbert Mathibu : The Givetian age 
of the marbles of Ville-D^-d'Ardin (Deux-8evreft). 
Daniel Barbier, Daniel Chalonoe and Etienne 
Vassy ; The measurement of the amount of ozone 
in the lower layers of the atmosphere during the 
winter at Abisko (Swedirth Lapland). Mllk. Made¬ 
leine Foitrcroy : Tlie progressive attenuation of 
the oisceleration transmitt^ to a rootlet by a wounded 
root. Jean Craze : Complements to the study of 
the humoral properties of the mushroom towards the 
mole. Mllb. ANDRifeE T^tkv : Descrii)tion of a 
worm new to the French fauna, Risenia metalloruni. 
Radu Vladbsco and Georges Niohita : The in¬ 
fluence of pilocarpine on glandular and muscular 
metabohsm. Andr^: Kling and (itry Leookdibr : 
The ififiuenee exerted by vitamin D and by certain 
cancer forming hydrocarbons on the values ta^kon by 
th<? hydrophily coefficient of the lipids, Jacques 
Poohon ; Ubiquity and plasticity of Plectridinyn 
celiiUolyticum. 

Austeroam 

Royal Academy (Prot),, 39, No. 4, April, 1936). F. M. 
Jaeger, E. Kusenaohm and R. Fonteyne ; The 
exact measurement of the 8f>ecific heats of metals at 
high toinp(^raturos (23). The calorimetric, electric 
and thermoelectric behaviour of ductile titanium. 
(1), (2) and (3) Measun^meiits on purest titanium 
of the specifiiJ heat, electrical resistance and thermo¬ 
electric E.M.F. against gold show the transition point 
a p titanium at 905** G. as well os a number of 
subsidiary transition points* the natures of which is 
investigated. E. Rosenbohm and F. M. Jaeger ; 
Tlic determination of the thermoelectric force of 
metals in a vacuum by means of the photographically 
recording double galvanometer. Application of the 
Saladin - Le Chatolier methcxl U) the determination of 
the electrical resistance of iron and the thermo¬ 
electric forooB of the Fe-Cu and Ni-Cu thermo¬ 
couples at high temperatures. A. van Krbveld and 
L. S. Ornstein : The most general photographic 
density law. Mathematical discussion of the most 
general law and comparison with experimental data. 
L, S. Ornstein and H. Brinkman ; Remark on the 
paper “The Metdianism in the Positive Column of a 
Discharge”. Generalisation of an equation given in a 
previous paper by the authors and T. Hamtuia. 
J, de Vries : Config^irations of points and circles. 
J. G, VAN der Coki»ut : Distribution functions (7). 
J. G. VAN DER CoRPtTT : On some Vinogrodoff 
methods (2). R. WKiTZENBdoK : On the theory of 
p^relAtiom. A. A. Njjland : Mean light curves of 
long-period variables (27), K. Canum Venaticorum. 
The light of this star varies with a period of 326 days 
and an amplitude of' 2 magnitudes. J. H. de Boer, 
W. G. Burgers and J. D. Fast : The transition of 
hexagonal a-titanium into cubic ^-titanium at a high 
temperature. Electrical resistance and X -ray 
measurementa indicate the existence of a transition 
at 882 ± 20® C. C. S. Meyer ; Some integrals from 
the theory of Bessel and Winttaker functions (2). 
C. A. Spikbknbubg ; The comitant system of a cubic 
and two quadratic binary forms. M. P. Both ; 
Transport of nitrogenous substances under the in¬ 
fluence of differences in humidity. Transport occurs 
when there is a differonce in liumidity between 
different leaves, and takes place through the sieve 
tubes. B. van deb Eyken : Dentition and teeth 
development in the irisforelle (Sabno irideus) (4). 
Intermaxillary and ploughshare bone. J. Ohm : 
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luterforenoe of several kinds of nystagmus. A. dk 
Bxtok ; Degenerated cysts and block sjK)re8 in 
Anophde^ infected with benign tertian malaria. 
Tj’pical banana-shaped black spores ore not found 
before the cysts roach maturity, and oni never found 
in uninfecttd Anophehis* 

Cracow 

Polish Academy of Science and Letters, March 2. F. 
Lbja : A family of liarmoni<j fiuictions in the ]»lane 
connectetl with a given functifin on the frontier of a 
domain. T. Bajjaphikwicz : VarioiiH points coii- 
cerning the theory of stars with eclipses. E. K, 
Smith and M. WoJCiErHowsKi : A differential 
method for determining density by means of twin 
dasks. The method is capable of measuring the 
density of ii solution of heavy water in comparison 
with that of ordinary water with an accuracy of one 
part per million. B. Kamienski and B. Zapiou : The 
dielectric potential and surfoiie tension of p-oucaiue, 
procaine and orthocaine for various concentrations 
of hydrogen ions. J. Tokabbki : The podolian loess. 
(2) Tho physiography of the podolian loess and the 
problem of its stratigraphy, J. Latkowrki and 
MnnE. B. CiuAiinAMPowicz : The biological action of 
short waves (X — 6 m.). Physico-chemical and 
morphological researches on the influence of short 
waves on the composition of tho blood. The modiftca- 
tiona observed arc attributed to the risci of temj)era- 
ture produced in the blood of the animals examined. 
S. K^ler : HordtMemia^ a new species of the genus 
Mfdlophaga, H. Lichb : Contributions to tho ethology 
of the Dormestes (ColtH)ptera). J. Acker- 

MANN : (1) Methodical researches on the determina¬ 
tion of lipids in the organs of animals. (2) Experi¬ 
mental histochemical researches on the metabolism 
of lecithine in tho animal organism. The absorption 
of iecithine in the intestine. 


Forthcoming Events 

[Meetings marked an asterisk are open to ike public,] 

MondaVi June 15 

Koyai. Obooiiaphical Society, at 5,—MU« Mary Dove- 
ion ; “Economic Getjgraphy of Swaziland". 

A. GchIcIoh : “Population Maps of Bengal". 

Tuesday, June 16 

EuaENios SociKTv, at 5.1^>.—(at the Linnean Society, 
Burlingtrm House, Piccadilly, W.l).—Dr. R. B. 
Cattell: ‘Th National Intelligence Declining ?"* 

Royal Statistical Society, at —(at tho Royal 

Socicsty of .lolui Street, Adclphi, W.C.2).-“Prf>f. 

Major Greenwood, F.R.S. : “English Death Rates, 
Past, Present and Future" (Valedictory Address (W 
President). 

iNSTmmoN OP Civil Enotnekhs, at 6.—Asa W. K. 
Billings : “Water Power in Brazil, witii Special Refer¬ 
ence t<» the Sfto Paulo Development" (Special I./eciure). 

Wednesday, June 17 

Royal Metkorolooical Society, at 5. -Discussion on 
“Thunderstorm Researches” to he opened by Pnd. 
T, H. Lahy. F.R.S, 

Thursday, June 18 

Royal Society, at 4.30.—Dr. F. H. A. Marshall, F.R-S.: 
“Sexual Periodicity and the Gaufies which D^termino 
it" (Ooonian Lecture). 

Institution of Electrical Bncunkebs, June 15 -20. 
Summer Meeting to he held in Glasgow and the West 
of Scotland. 


Official Publications Received 


Moscow 

Academy of Sciences, O.R., 1, No. 4, 1936. J, A. 
Mindlin : Expansion of any function into a SchlG- 
milch sericH. A,. Polak ; Opon expressions and Htable 
transformationB. Z. Subikova : Generalised linear 
differential systems. N. Moissbjev ; Unessential 
character of one of the limitations imj)Osed on 
topographiiial sy stems in Liapunov’s theory of 
stability. K. M. Kosonouova : A new method of 
photography. The new process is based on the 
(iombined action of light and eJectrochoinical polar¬ 
isation. P. Pavinskij : Heisenlx^rg’s oscillator model 
and nuclear momenta, I), Avadalian : Exothermic 
transformations of aluminium oxide. A. J. Chahit 
and N, V. Ghaustov : Flavins and metabolism (4). 
Flavin content in the liver of cattle during different 
seasons. M, Mitzkevich : Stimulating action of 
‘oatabolists’ on the regenoration of the extremities in 
Triton crietatus and Anibli/9to?na tiffrinum. H. 
Friesen ; Cosmic rays and mutations. No increase 
in mutations was observed in Drosophila exposed to 
cosmic rays of great intensity during the strato¬ 
sphere fwcent to the altitude of 16,900 m, (see 
also Nature of May 23, p. 870). P. A. Schwarz 
md S. F. KuzMfN; Investigation of the potato in 
its genetic aspect. (1) Protein content of certain 
species and hybrids of potato. J. M. UnANOWfiocy ; 
Determination of the longitudinal axis of extremities 
in the transplantation of regeneration buds in a late 
stage. 


Great Briuin and Ireland 

Tliti Institution of ProfHftioiial Civil fikjrvante. AnnuAl RBport 
of Oonnoll for thft Yoar 105ft. Pp. xlv + 40, (London : Institution of 
ProfoHsloual (^Ivll Sfirvauts.) ^ US6 

PiYxieediugB of tli(^ Royal Irish Academy. Vol. 43, Section B, 
No. 1: The Pigment of the Flowering Cnmiit {Hiba langKiOMm), 
varieties Splen^M and AtretanguineutH. By Dr. Thomas J. Nolan 
and Thomas 0. Brady. 1*1}. 12. Is. Vol. 45, Section B, No^2 ; A 
Note on Dalradian Pillow Lavas, Strabann, ('o. Tyrone. By Dr. 
WUIiam J. McCslUen. Pp. 15- 22-1-1 plate. U. Vol 48, Section B, 
Nos. 8 and 4 : The Phytik^luglcal BmU of the Sensation of Cold; lv« 
An Analysis of the Influence of Temperature and of Thyroid Extract 
on the Oxygen Consumption of tlm AnaesUteilsed RabMt; v. Tlie 
Relation between Bas^ Metabolism, the Regulation of Toniperatun 
andthe Sensation of (Ndd. By J.M.O'C*nmpr. ^.2»-42. Is. (Unblln : 
Hodges. Figgis and Co.; London : VTilllams and Norgate, Ltd.) (hki 
Tho Carnegie United Kingdom Trust. Twenty-second Annual Re¬ 
port,, January-Deoember 1P86, approved by the Trustees at their 
Ger>era) Meeting held on Friday, ^rch 0th, 1980. Pp- vl-H08 + 4 
plates. (Dunibnnllne : Carnegie United Kingdom Trust.) 1195 


Other Countries 

Kungl. dvenska Vetenskapsakademleiu Handlihgar. Bertcm 3, Band 
16, No. 4; Die WAhrend Schwedlscheo Expedition nach Rplti- 
beigon 1S96 und nadi Qrflnland 1899 eingosammelten Harpaotteioen. 
Von Karl Lang. 56. Herien S, Band 16. No. 6 ; Femte jamfflrolsen 
mellan Bvenslca Rlksprorotyperaa RVr meterii och Uiogrammet nnh 
mynt* och Juste- rinmvorkets hovudlUcaFe, Av A. (}nibe, T. Swensson 
och B. WaUdow. Pp. 67. (Rtookhivlm: AlmquMt and WlMta 
Boktryokerl A.-B.) tl88 

Ochrona PrwrQdy: Organ PaAstwoweJ Rady OUhrony Ptzyrody. 
Eooxnlk 16. Pp. Vi-t-838. (Krakdw; l^stwowej Eady Ochrotw 
PrzyrcHly.) 7x1, (154 

Institute Espaflol de Oceanografla. Notas y Bosdmenas, Sene 2, 
No. 80: Bldrografla dej JSstrs^o de Olbraltar en Mareo de 1QS3 
(Oampafiaa del gnardaoosUs Xausa). Por Prof, Rafkel de Btteki. 
Pp. 1ft, J^ctas y ResAmenos, Seito 2, No. 91; Ogmotere* ooeanocm- 
ftcoe del Bstrecho de Gibraltar en 1984 (Campafiaft d«l Xm§m). For mf. 
Baikal deBuen. Pp,20. Ttabajos, No. 14: OovKlkflDnea ooeanogiAAoaB 
de la eo^ Catatona entre U {h>nteia fhtneesa jr «1 tiotfo ^ ^ 
(Campaftas dri Xausn en Ano de 193S rde 1904). Pftt PtSTlUdSwI 
de Baen y Pranctooo de P, Navarro. Pp. 47+l.|dato. 

Instltuto E«^allol de Ooeanografla.) 




Training of Industrial Physicists 


A SHORT time ago, a conference, arranged by 
the Institute of Physios, was held on the 
training of industrial physicists. An account of 
the meeting, by Prof. J. A. Crowther, honorary 
secretary of the Institute, appears in the May 
issue of the Journal of Scientific Instruments, 
That such a conference should be thought 
necessary is a striking indication of the increased 
number of physicists now going into industry. 
That there should have been, on the industrial 
side, nearly as many different views as speakers, 
is, perhaps, evidence of the diversity of subjects 
with which industrial physicists are now dealing. 
An employer interested in the crystalline structure 
of metals quite naturally thinks that his physical 
staff should have had a different training from those 
who are going to undertake research in, say, the 
musical industries. There are, however, a certain 
number of features in the training, knowledge 
and the personal qualities of candidates for such 
industrial posts that most employers of experience 
will want. 

In the first place, the young physicist should have 
a good honours degree in his subject, with adequate 
mathematics. It is risky to take a man for 
a research post immediately after graduation, as 
a good examinee is not necessarily good at research. 
About a year’s experience in research at a uni¬ 
versity should give a better idea of his capabilities 
in this respect than any ordinary examination. 
He may even find research less attractive than 
he thought it would be, and seek to earn his living 
in other ways. Further, since personal qualities 
aro vary important in an industrial position, this 
tesearoh will afford the director of the laboratory 
better opportumt^ give suitable advioe on 
tbe ol n eaieer. 


A number of university teachers appear to be 
strongly in favour of graduates attending the 
university until the Ph.D. degree is obtained, the 
argument being that they are being trained in 
research. In the opinion of scientific industrialists, 
the time required for this is, from the candidate's 
point of view^ rather wasteful. The earlier he goes 
into industry the sooner will he become acquainted 
with the properties of the materials with which he 
has to work ; and if he is fortunate enough to be 
placed under the supervision of an experienced 
physicist, there is no reason why his training in 
research should not take place in the industrial 
laboratory. If he is going to a laboratory where 
he will have to rely on his own resources, more 
post-graduate re.searoh will be a great advan¬ 
tage. 

An unsatisfactory consequence of spending three 
years in post-graduate research is that, instead of 
becoming brooder in knowledge, a man is apt to 
become more and more of a specialist. It is very 
desirable that the post-graduat/e training should 
be designed to widen hia range of inten^sts. For 
example, he might be encouraged to learn some 
chemistry, and to write essays on some physical 
problems which would require reference to the 
original sources in foreign languages. Candidates 
fresh from the university appear to have had little 
practice in getting up a new subject without con¬ 
siderable help, and, in general, physicists are not 
so familiar with foreign languages as are chemists. 
Some day, it may be hoped, there will be at least 
one man on the physics staff of univepitiea who 
will have had experience in commercial research, 
and may be able to encourage students to look 
for commercial applications of the knowledge 
they acquire. 
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Little of the very modem theoretical physios 
finds immediate application in industry, but it is 
essential that the young physicist should have a 
good knowledge of the older physics dealing with 
properties of matter ; this is usually a weakness. 
Again, he may know quite well the properties of 
thick lens systems, but he often knows little about 
the actual use of a microscope with high magnifica¬ 
tion, and he has probably not heard of the 
conditions for critical illumination; in fact, his 
knowledge of microscopy usually ends with the 
use of a measuring microscope. He is often un¬ 
acquainted with rofractometers, and so neglects 
a test which is frequently useful. Lack of know- 
ledge of this type is perhaps pardonable when it is 
remembered that experimental work in a graduate 
course is designed to elucidate physical principles 
rather than to obtain a quick result. 

A thing that will surprise a scientifically trained 
man when he enters a works in one of the older 
industries or one not closely in touch with science, 
is the number of operations that are carried out 
without scientific control at each stage. To got 
this control is one of the present problems of 
commercial research. Further, it is found in oom- 
meroial laboratories that a large number of teats 
are required for which there is no standard testing 
machine. For both these purposes new testing 
instruments will have to be devised. The average 
post-graduate is not very successful at this class 
of work, probably because his post-graduate read¬ 
ing has been too much concerned with theory. 
More time should be given to reading the Journal 
of Scimiijic InatfumenUs and similar journals, 
which give many bints on the design of testing 
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apparatus, and th« most suitable materials to use 
in its construction. Coupled with this should go 
instruction in machine drawing. It is perhaps too 
much to ask that the student should also attend 
classes in machine oonstrnotion and design* but 
he should certainly do so after taking a post. 
There is considerable evidence that in the early 
stages of development of a process, a physicist 
with a little knowledge of engineering is better 
than an engineer with little knowledge of 
physics. 

It Was rightly remarked at the Conference that 
the personality of the industrial research worker 
is as important as his university training; and 
because of this there are many good physicists who 
wUl never reach high administrative positions. 
The ability to communicate ideas and plans to 
employers (probably unscientific men) in non* 
technical language, and, having gained their 
assent to these schemes, to overcome the inertia 
and gain the goodwill of the works managers and 
the workmen, is essentiah 

The research worker is among the most in¬ 
telligent of the employees, and he should be able 
and willing to go outside physics altogether on 
occasion. For example, he should be able to 
suggest selling points to the sales organisation, and 
even to the advertising staff. Last, but not least, 
an industrial physicist must be able to apply 
results of research to commercial use. To be able 
to visualise practical developments of sdentifio 
research is a gift which does not seem to be created 
by training, but it is one to be cxdtivated by every 
physicist who hopes to occupy a leading position 
in an industrial works. 


The Pattern of Culture 


The Fear of the Dead in Primitive Religion 
By Sir James George Frazer. Vol. 3. Pp. x +323. 
(London : Macmillan and (>>., Ltd., 1936.) 10«. 6d. 
net. 

N O linguist would think of picking words from 
a variety of languages none of which he 
had studied as a whole, and on these pickings base 
a theory of language. Every linguist knows that 
structure and fonotion are essential to an under¬ 
standing of speech. What is impossible in language 
is still possible in the study of customs and 
belieft. 


To take an example. It is a widespread custom 
to avoid noise, or even to observe complete silence, 
after a death. Does the anthrop(^)gist study 
thoroughly a few oultures of vddoh this oustom JO 
an element in order to determine its relations to 
other elements i Ko, he is quite content to ooUeot 
instances from all over the world, and thmi to 
suggest whatever motive^ his imagUiation may 
prompt. In Indonesia his imagination is asahrted 
by the opinion of one whom Sir ^itmee Frafer 
considers “the hijdiest living anthoi^” on that 
archipelago. That antbority oomiAido 

silaace is obsnrved afkx a death ih oedsr ^ 
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sound should meet the eax of the soul to indicate 
the way to its home”. It is a oase of that deception 
which Sir James believes “primitives” generaUy 
are fond of practising on their dead. 

Unfortunately, we are not told on what evidence 
this opinion is based. The magic word ^authority’ 
is supposed to silenoe ail doubts. Well, we shall 
not question tlie authority, in order to give Sir 
James’s method every chance. We shall even 
assume that the opinion is based on the best 
possible evidence, the clear unequivocal state¬ 
ments of the Indonesians themselves. That is 
giving the method a very fair start, since in the 
end the explanations of the natives concerning 
their own customs must be the foundation on 
whicli our theories are built. 

That does not mean that we are to accept the 
first explanation a native gives as the origin of 
the custom ; for another native will give a dif¬ 
ferent one, and as we go round the world we shall 
hear a dozen explanations or more given of the 
same custom. They cannot all represent the 
original reason. In this particular case we, for 
example, explain our 'two minute silence’ as an 
expression of respect for the dead and an occasion 
for remembering them ; and what is more, we do 
use the silence for that purpose. Why should the 
Indonesian explanation represent the original 
rather than ours, which Sir James does not oven 
mention ? 

That reason must be the original one which fits 
all the facts. Ail the varieties of the custom and 
all the various reasons alleged must derive from it 
naturally so that at last we understand. Sir 
James’s method unfortunately leaves out the most 
important and decisive fact of all, the place 
which custom occupies in the general scheme of 
culture. 

To ask for the whole of IndOTiesian culture is to 
ask for a lot; but we should not be unreasonable 
if we asked to know something of Indonesian 
ritwd as a whole. As we are not vouchsafed that 
much, we cannot test Sir James’s method on his 
own material; we must fall back on a people 
whose culture we do know in detail. The Fijians 
forbid all noise after a death. They give no reason, 
but they suggest a theory in their technical term 
for this quiescence; they call it “abiding as 
ilohhu’\ Now ikdoku is used of suttee, of self- 
mutilation at a death, of fine mats put in the grave, 
commoi^ boys oircumoified with a noble boy, etc. 
They evidently look upon this quiescence as a 
fioritiQUS dying to accompany the dead, or as an 
offering to the dead. The two interpretations are 
not mtd^ually exclusive, for the truth is probaMy 
that they themselves up as companions who 
die udth their load. However, we are not here to 
but on a point of methodi 


to show that a study of structure leads to con¬ 
clusions quite inconsiatent with Sir James’s, and 
so we must go on to examine the ritual structure 
as a whole. 

It very soon forces itself on our attention that*" 
all Fijian rituals have the same general struotui'e, 
and that quiescence is just one member of that 
structure. Thus funerals and the king’s installation 
follow much the same lines ; quiescence is part 
of both, and the still watch in the house of the 
dead or of the new king is in both cases called 
tonikmi. The same quiescence turns up again in 
circumcision as part of the same pattern, and 
agrin in the priest’s installation which the natives 
recognise as identical with that of a manslayer. Bo 
the Fijians want by their silenoe to deceive the 
king} the priest, the manslayer, the neophyte ? 
Any theory that would explain the quiescence in 
one case must explain it in all. 

We cannot rule out the Fijians as abnormal ; 
we are realising more and more how normal they 
are, as we find everywhere the same pattern running 
through oil the varieties of ritual. Dr. H. G. 
Quaritch Wales has demonstrated it most clearly 
in the oase of the royal ceremonies of Siam, first 
tonsure, coronation, funeral. We need not go 
outside our own sacraments. 

Even the fragments offered us by Sir James have 
sometimes adhesions which point to a uniform and 
widespread pattern. Thus the quiescenc^j lasts four 
days among the BelJa-Coola, and wo know that 
that mystic number four which extends all over 
North America, the Pacific, ancient India, and 
much of Africa, is connected with the four quarters. 
The four days’ quiescence of the Bolla-Coola and 
the Fijians, and of many others, thus links up 
with a cosmic doctrine in which the four quarters 
figure very largely, and it cannot bo detached from 
that doctrine and treated as an isolated fact. 

The idea of structure or pattern in cxilture began 
to germinate when field-workers undertook com- 
prohonsive surveys of particular cultures. Recently 
it has made great strides, as witness such works as 
“Myth and Ritual”, “The Labyrinth”, “Siamese 
State Ceremonies”, “The Hero” and others. Prof. 
B. Malinowski has crusaded persistently against 
the fact isolated from its context, and its days are 
numbered. When Tylor first relied on the isolated 
fact there was little else to rely on. His method 
of instances has done good work. It gave us 
“Primitive Culture” and “The Golden Bough”. It 
sometimes put us on the right scent, oftener on the 
wrong one, but it served a valuable purpose in 
that it made us learn by our failures what we 
lacked.* We must be grateful for the valuable 
studies with which it has provided us, through the 
pen of the veteran anthropologist and philosopher, 
Sir James Frazer. A. M. Hooabt. 
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Physiology of Plants 


Plant Physiology 

By Meirion Thomas. Pp. xii *4-494. (London : 
J. and A. Churchill, Ltd., 1935.) 

A COMPREHENSIVE text-book on plant 
physiology has been lacking for too 
great a length of time, in view of the ever-in¬ 
creasing demand for well-trained botanists at home 
and especially in the Empire overseas. This 
demand for botanists and other biologists has gone 
unsatisfied for several years now, especially during 
the j) 08 t-War years ; but it is regrettable that, 
apart from a very few outstanding university and 
other departments, little attempt has been made 
to meet the situation. Sir Arthur Hill, in the 
report of the Third Imperial Botanical Conference 
held in London on August 28-30, 1935, shows that 
the authorities at the Royal Botanic Gardens, Kew, 
and also certain of the British Empire Govern¬ 
ments, recognise this need for betterment in the 
tra ning facsilities offered to budding botanists. 
But naturally the changes that they suggest can 
only affect those y 9 ung botanists who have already 
been through their preliminary academic training 
(see Nattjeb, Feb. 15, p. 268). Increased facilities 
for such preliminary training, and profound improve¬ 
ments in those already established, are sorely 
needed, especially in the universities, if the right 
type of man and woman is to be attracted to 
botany as a profession. The prospects for any 
ambitious candidate are good : but the oppor¬ 
tunities for training, as compared with other 
branches of science, are gravely inadequate. The 
reasons are not far to seek, and one of thorn is the 
lack of text-books of the right type. 

For this reason we welcomed Dr. Thomases 'TIant 
Physiology”, and for the same reason we cannot 
suppress a slight feeling of disappointment. 
We grant the author’s contention that ‘“there 
is still room for several more [text-books] in 
which the subject is treated from different stand¬ 
points and with different objects in view'", especi¬ 
ally so far as plant physiology is concerned, but 
it is difficult to see where the different treatment 
and points of view lie in the work under notice. 
Our criticism is directed almost solely against the 
author’s choice of subject matter. Naturally the 
exigencies of space preclude the treatment of the 
w1k>1© of the subject in any one text-book, and 
thus the author disarms criticism by pleading force 
of choice. But, unfortunately for the student, Dr. 
Thomas has selected those very aspects of plant 
physiology which have been chosen by other 


authors, and also has admittedly left out those 
branches of the subject which are scarcely dealt 
with in other English works and are very important 
from the jioint of view of those who wish eventually 
to make botany their profession. We refer cliiefly 
to the physiology of development and other 
aspects of the nutrition and reproduction of the 
plant. 

The biochemistry of the subject is excellent, but 
we would have wished to see it developed further 
in order to cater for those who desire to continue 
their studies and researches on foodstuflfs and other 
plant products of economic value. Agricultural 
and horticultural botanists, too, are passed over. 
This is all the more disappointing since, in view 
of the way in which Dr. Thomas has dealt with 
the subject matter, we feel that an important gap 
would have l)een adequately filled in the most 
praiseworthy fa.shiDn had the final choice of material 
been dotennined more by the primary needs of the 
professional botanist, economic and otherwise, so 
much in request to-day both at home and abroad. 

Having now aired our grievance with the author 
over the choice of material, a brief review of what 
has been chosen is necessary. The book is divided 
into four parts, namely : (I) protoplasm ; (2) ab¬ 
sorption, translocation, and elimination of water, 
solutes and gases (osmosis, soils, transpiration, 
translocation, gaseous exchange); (3) nutrition 
and metabolism (photosynthesis and respiration); 
(4) growth and movement. There are two appen¬ 
dixes, one on biochemistry and the other on 
physical chemistry. These are excellent surveys, 
as one would expect from an authority on 
chemical problems of plant physiology. 

For university students, the discussion on proto¬ 
plasm leaves nothing to be desired. Few books 
seem to give a clear but condensed account of our 
present-day knowledge of this important attribute 
of life, but Dr. Thomas has been successful in 
writing an intelligible account without wasting 
time and causing confusion with masses of 
irrelevant detail. This discussion leads up to an 
excellent survey of enzymes and enzymic action. 

The chapter on permeability is of outstanding 
merit, since, in the reviewer’s experience, this 
subject is one of the most difficult for students 
to grasp, yet Dr. Thomas has made it quite as 
lucid as any othwt* topic in the book. The i^pters 
on the various ai^cts of metabolism have 
obviously been written with metiotUous caie. No 
outstanding rosults of researches in this field hay© 
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beei^ overlooked : epplies to the literature of 

"the Qubject right up to the time of thie book having 
g(me to ptesB. The diacuBBion on growth and move- 
mesOt ia undoubtedly one of the best, of this 
standard, we have rc^. 

Following the text is a bibliography of 163 
citations, including papers, etc., up to, and including, 
1936. The reviewer can think of scarcely any 
outstanding works omitted from this list, which 
will prove a boon not only to students of 
botany but also to more advanced botanists. 
There are author and subject indexes. 

Having read the book, the reviewer’s original 
disappointment after glancing at the contents, 
becotnes even more acute. Had this been a 
mediocre review of those branches of plant 
physiology chosen for discussion, then one would 
have felt relieved that the author had gone no 


further. But what has been written is first-rate. 
In fact, the reviewer cannot think of another text^ 
book of this standard (at any rate, BrituJi or 
American) which is so well written and up to date. 
To the academic botanist, it may be said of this ^ 
book that it genuinely satisfies a long-felt want. 
But the author offers little food for thought or 
encouragement to the economic botanist, agri¬ 
culturist, horticulturist or chemist. One consola¬ 
tion, however, is that in Dr. Thomas has been 
found what ifl sorely needed—a trustworthy author 
for students of plant physiology. Our appetite has 
been whetted, and now wo can only ask that Dr. 
Thomas will set to work and give us at any rate 
one more volume, dealing with the more economic 
aspects of plant physiology, and those other 
aspects of the subject having a more direct bearing 
on plants and their cultivation in relation to man. 


Progress in Acoustics 


(x) Anecdotal History of the Science of Sound 
to the Beginning of the aoth Century 
By Prof. Dayton Clarence Miller. Pp. xii4 ll4 4 
10 plates. (New York : The Macmillan Co., 1935.) 
10s. 6d. net. 

(a) Klknge und Ger^usche: 

Methoden und Ergebnisse der Klangforschung, 
SebaUwahmehmung, Gruudlegende Fragen der 
Klangiibeitragung, Von Prof. Dr. Ferdinand 
Trendelenburg. Pp. viii +235. (Berlin : Julius 
Springer, 1935.) 25.80 gold marks. 

T he study of the history of physios is not 
popular among physicists, and fewer text¬ 
books new use the historical method of presenta¬ 
tion. But is lack of time or space the only factor ? 
AdmitteeJy the undergraduate must labour under 
the increasing bulk of physics, and the mature 
worker nust in addition grapple with the tangle of 
inference, extrapolation and philosophy encoun¬ 
tered in ttomic physios. If theory be placed before 
fact andsoienoe be regarded as the pursuit of truth 
(in any ^hiloaopbical sense), then the history of 
any braihh of physics presents one long succession 
of bumch 'error*. In such ciroumstances the 
psycholcgist Would not be surprised to find that 
the hlstiry of physics was on unpopular subject 
amongsf practising physicists. 

(1) Miller’s book is an amplified version 
of an given to the Acoustical Society of 

Ameridl and, unlike most histories, is short enough 
to be i^d in an evening* It succeeds well in its 
purposj ni reooiding what seem to be the principal 


events in the progress of acoustics up to the 
beginning of the twentieth century. If the early 
workers lacked facilities, they wrtainly lacked 
nothing that ingenuity could provide. For example, 
one might have thought that the device of moving 
objects in a vacuum by using a magnet otitside was 
quite modern. Yet in the earliest version of the 
bell in vaevo experiment which Prof. Miller could 
find, Kiroher records in 1650, with diagram, how 
he struck the bell with an iron clapper by manipu¬ 
lating a “vigorous lodestone” outside the glass 
bulb. The lecturer who has tried to give an 
effective demonstration, with simple apparatus, of 
this experiment, can sympathise with the early 
workers. Kircher, the Italian Academy and Boyle, 
in his first attempt, all failed. 

The book is so well filled that almost any page 
records some interesting fact, whether it be details 
of the most gigantic sound known, that of the 
Krakaioa volcanic explosion in 1883, which was 
heard nearly three thousand miles away and 
affected all barometers, or of unsolved problems of 
mathematical acoustics. “Strange as it may 
seem, there is not now any theoretical formula by 
which on© can derive, without the aid of empirical 
information, the dimonsious of an organ pipe 
which will give a specified tone”. In the simplest 
of wind instruments, the flute, the difference 
between the ’theoretioar and the actual length of 
the tube is more than two inches ! 

(2) The profound influence of developments of 
technique in several branches of physios upon recent 
experimental studies in acoustics is strikingly 
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ahown by the oontents of the second book. 
By his work in the Berlin laboratories of Siemens, 
Dr. Trendelenburg is in close touch with practical 
problems. He has presented an excellent summary 
of all physical and some physiological aspects of 
sound. Methods of generation, detection, measure¬ 
ment, recording, transmission and propagation in 
and out of doors and the main results are given, 
together with some of the relevant mathematical 
formulfe. Quantitative data appear in about one 
half of the 150 ilhistrations. 

There is no book in English giving so varied and 
so recent results, with so little repetition of material 
readily accessible in the excellent text-books now 
current. Noteworthy in the section on musical 
instruments is the reproduction of about seventy 
quantitative sound spectra from the work of Meyer 
and Buchmann. Some of the results show the 
well-known variation of tone quality with pitch 
and intensity of the note played. A nine-page 
section on electrical musical instruments includes 
details of the Nernst-Beohstein electrical piano as 
well as of the less musical electrical synthesisers of 
sounds. 


JVWE 1986 

Both books con be «tM&gly recommended as 
supplementing the text-books with but littde 
lapping. Although both are short, they contain 
numerous references to more detailed and original 
sources, and the Trendel^burg volume is more up 
to date than any handbook. 

Progress in acoustics has already helped physios 
by making severe demands upon mathematical 
and experimental technique. There are signs that 
in the future still greater help may be given. 
Already the idea that the pitch of a music/al note 
is that of the lowest harmonic has had io be 
abandoned. Pitch is found to be a property of the 
complex whole (depending even on such a factor 
as intensity) and not neoesearily inherent in any 
of the parts into which a complex note may bo 
analysed. That all those properties of a whole, of 
interest to the physicist, may yet not be explicable 
in terms of properties of parts, is apt. t/o savour too 
much of biology to find general favour in physics. 
But does it not fit some of the facts discovered in 
recent research in acoustics, and may not the same 
idea be of service also in other branches of physios ? 

W. H. Gkokob. 


A Tribute to Dr. R. R. Marctt 


Custom is King: 

Efisayis presented to E, R. Marett on his Seventieth 
Birthday, June 13, 1936. Edited by L, H. Dudley 
Buxton, Pp. xiii+325-f4 plates. (London: 
Hutchinson 8 Scientific and Technical Publications, 
1936.) 12s. M. net. 

N this volume, in which Dr. Maretf/s friends 
and former pupils have united to express their 
affectionate esteem on the occasion of his seventieth 
birthday (see page 1023), there are ninotoen con¬ 
tributions. There are not more only because 
anthropologists are notorious wanderers, and Dr. 
Marett*s friends are scattered over the four 
quarters of the globe. Enough have been accessible, 
however, for a representative selection from those 
who have accompanied, or followed in, Dr. 
Marett^s footsteps. 

The volume opens with a graceful dedication in 
verse, which, like the contribution from 
Prof. Henry Balfour, following immediately after, 
commemorates a friendship and association of long 
standing. Prof. Balfour, in tracing a cultural link 
between the Nagos of Assam and the peoples of 
Melanesia, makes use of a method of technological 
analysis in demonstrating the movements of 
cultural elements, which he has made peculiarly 
his own. A somewhat similar problem, though in 
a different context, and with greater emphasis on 
the ethnological side, is considered by Mr. Diamond 


Jenness of Ottawa, in his essay on the jkehistory 
of the Canadian Indians. In the course of a closely 
reasoned argument, he puts forward an iiJteresting 
suggestion as to the chronological position of 
Eskimo culture and as to the standing of the 
Caribou Eskimo, which has recently btien under 
discussion. He is of the opinion that this eastern 
group is neither original nor degenerate, but is the 
product of a fusion of Eskimo and Indian elements. 

Dr. Marett^s over-lively interest it living 
‘savages’, as ho loves to call them, is perhsips best 
reflected in Dr. R. S. Rattray’s “Totemkm and 
Blood-Groups”, which, notwithstanding ts title, 
is not oonoonied with physiology, but dscussea 
the place and influence of the totem p, West 
African society, and Dr. E. E. Evane-PriNohard’s 
"Daily Life of the Nuer in Dry Season Canp'*. In 
both of these, though indirectly, may be darned 
the effects of Dr. Marett’s guidimoe in 
attention to the practical interest of janthro- 
pological studies for the administrator. Mt. A. M. 
Hocort’s witty discussion of the influ^qe of 
"Snobbery” suggests a new line of reaearoh 

Among the archaeological papers, menthn wwtt 
be made of no more than two-^Prof. ,R, M. 
Dawkins’s study of the activities and eluiri|cter of 
the Norsemen in the service of Bysantiuh, and 
the results of Mr. 0, G. S. Crawford(Iw 
zeal in tracing early routes to and frohi : 
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FacttMT Table givixig the Complete Decomposition 
of all Numbers less dian xoo^ooo 
Prepared mdependently by J, Petere, A. Lodge and 
E. J, Temoutb, E, Gifford, and eollated by the 
British AsBociation Committee for the Calculation of 
Mathematical Tables. Pp. xv + 292. (Britisli Aasocia* 
tion for the Advancement of Science Mathematical 
Tables, VoL 6 .) (London : British Association, 1925.) 
290^ net. 

Thb theory of numbers, going back at least as far as 
the time of Pythagoras, differs in xnany respects from 
other branches of mathematics, a f^act that may 
explain the attraction of the subject, not only for the 
majority of mathomatioionB (though a minority dis¬ 
like it intensely), but also for eiithusiaatio amateurs 
such as tlie late Lieut.-Col. A. J. C. Cunningham, 
whose generoiis bequest has made possible the pro¬ 
duction of this and two preceding volumes of British 
Association tables. 

No other mathematical subject comes so near to 
being a science of observation and description, and 
the data to be observed are largely connected with 
factorisation of numbers. The study of congruences, 
quadratic and power residues, continued fractions, 
quadratic forms, and other more recent theories have 
arisen as by-products in the process of factorisation. 
The systematic treatment of the problem may 1r>e 
said to have started with Eratosthenes in the third 
century b.o., but the fLrst extensive factor table was 
published by Broneker in 1608. Others wore published 
by Chemac (1811), Barlow (1814), Inghirami (1832), 
Vega (1849), Hinkley (1863), Jones (4th ed., 1893), and 
Gifford (1931), while there also exist some of much 
greater range, notably Lehmor’s ‘‘Factor Table for 
the First Ten Millions** (1909). 

The great defect of factor tables is their liability 
to contain errors, which are not only more difficult 
to detect than is the case with tables of the erdmary 
continuous mathematical functions, but also more 
soriems in their consequences. The preeont table 
rests on the comparison of three tables pr^are<l 
independently by Prof. J, Peters, Prof. A. Lodge and 
Miss E. J. Temouth, and Mrs. E. Gifford, assisted 
by no lass than eighteen volunteer proof-readers. It 
may not be in mortals to command accuracy, but in 
any event the authors deserve it. The whole of the 
work of computers and re««ierfl has been voluntary, 
and the cost of production consists entirely of that 
of organisation and printing. H. T. H. P. 

The Beginnings of SystenUtic Bibliography 
By Theodore Besterman. Pp. xi 4-81 + 12 plates, 
(Lotidon : Oxford UnivcTBity Press, 1936.) 2U, not. 

Ticxs beautifully printed and illustrated work forms 
the Uiird of a series known as the Oxford Books on 
Bibliography, In Part 1 , Mr. Besterman traces the 
development of systematic bibliography from its 
earl^t begmnings to the end of the seventeenth 
centtuy. BiMiographies of limited scope are 
iJmvm to haVe existed before fhe invention of print¬ 
ings In ^ second century, fpr example, Galen com¬ 
posed a clgssiflad list of hSs own very numerous 
‘a^itings^ aitdch %as afterwards printed (1523). The 


greatest of early bibliographers was Conrad Geaner, 
but Mr, Besterman deprives him of the title of 
‘father of bibliography*. This honour, previously 
accorded to him by some authors, he awards to 
Johann Trithoim, who published at Basle in 1494 a^ 
bibliography listing some 7,000 works, mainly 
eMisclesiastioal. To Gesner still belongs the credit of 
lx>ing the first universal bibliographer, and a chapter 
is devoted to a description of this author's biblio¬ 
graphical works. It is interesting to note that in his 
‘^Pandeotarum sive partitionum universalium’* 
(Zurich, 1548), in which the books listed are classified 
by subjects, worics of scientific interest have been 
separated under headings such os geometry and 
optics, astronomy, natural philosophy, etc. Gesner’a 
bibliographies were restricted to works in the learned 
languages, Greek, Latin and Hebrew. 

In subsequent chapters Mr. Besterman disotisses 
particularly the evolution of national and subject 
bibliographies. One of the earliest known subject 
bibliographies is Symphorien Chainpier's “Do mede- 
cine Claris scriptoribus** (Lyons, 1606). This is the 
first medical bibliography, and lists works in European, 
as well as classical, languages. Pierre Borefs “Biblio- 
theca Chimioa** (Paris, 1654), the first oliomical biblio- 
graphy, perhaps deserves to have received a mention. 

Part 2 consists of a list of all important biblio¬ 
graphies published tip to the end of the sixteenth 
century. 

Mr, Beaterman's scholarly work will appeal to all 
bibliophiles, and may not l>e without practical value 
to those whose researches lead them into the bypaths 
of sixteenth and seventeenth century literature. 

In the Heart of Europe: 

Life in Czechoslovakia. By Dr. Gerald Druce. Pp. 
228+30 plates. (London ; (Jeorge Alien and Unwin, 
Ltd., 1936.) 60 . not. 

This recent addition to the already numerous works 
on Czechoslovakia attempts to combine a general 
account of the country with guide-book details 
intended to lielp the tourist. Too much space is 
wasted by such statements as “life in provincial 
towns is naturally quieter than in the capital ... it 
need not, however, be dull’*. A chapter is devoted 
to education, science, religion and art, fourteen pages 
being given to science. The influence of the exiled 
Komensky (Oomenius) on the formation of the Royal 
Society in England and on contemporary American 
thought is recalled ; the Czech origin of Purkyn 5 and 
Mendel is naturally recorded, and many of the leading 
names of the present day and the last century are 
mentioned. But the information conooming their 
contributions to knowledge is too casually expressed 
to have much value. Thus one man of soienoe lias 
“added greatly to our knowledge of the useful and 
harmful bacteria” ; another *8 special study “will 
eventually prove of value both to industry and to 
science itself**, whilst a third “made many contri¬ 
butions to technological methods”. Apart from 
the Frenchman Barrande, the only geologist selected 
for mention is Slavik, l^e volume has an exodlent 
map prepared by the military oartographioal insti¬ 
tute of Prague, L. D. S, 
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Modern Sociologists 

(1) Tylor, By Dr. R. R. Marott. Pp. 220. (2) 

Faroto. By Franz Borkenau. Pp. 219. (London: 
Chapman, and Hall, Ltd., 1936.) 6^. net each. 

Tukse two little books inaugurate a 8eri<?s under 
the editorship of Prof. M. Ginsberg and Mr. Alex¬ 
ander Farquhoraon, in which the contributions to 
sociologj^ of the more important of modem tliinkere 
will bo set out for the use of students and the benefit 
of a wider public. The first two voliunes should bo 
read together, not only for the contrast in the 
character an/i careers of tlic two men witl) whom 
they deal, but also for the insiglit they afford into 
the diverse ways in which modern sociological theories 
have come into being. 

(1) Dr. Marott writes of Tylor and his work with 
the close and intimate sympathy of ptirsonal friend¬ 
ship and an association in ant}irop<dogical studies 
lasting over many years. Without losing sight of 
the special purpose of the series of whioli his book 
forms part, he hn« produced the best account of 
Tylot's mihiovement/ that has yet appearwl. It will 
serve to correct numerous misapprehensions that 
have arisen from the strictures of less thoroughly 
informal critics. 

(2) Pareto stmids in a <lifFerent category from 
Tylor, though he too ended his life as the occupant 
of a professorial chair. His early and formative years, 
however, were jiassod as a man of action. He was 
an ongint?er in the service of the Italian Government 
until his political views and activities iriadc it noco.H- 
sary for him to rolimjuish his official position. He 
seems to have been most strongly influenced by his 
antagonism U) the views of Mazzini, of wliom his 
father liod been a supporter in the revolutionary 
movement. Heiuie, whereas Tylor’s contribution to 
sociological thought is an integral port of a theory 
of the development of culture as a whole, Pareto’s 
sociological tlu^ory swins to emergt? from an opposition 
to humanitarian liberalism and the trend of Italian 
politics rather than from a general philosophical 
position which determined his outlook. His doctrine 
of the place of force in the Slate finds its emlwdiment 
in Mussolini ; but his death took place before this 
hod become fully apparent. 

Exotic Aquarium Pishes: 

a Work of General Reference. By William T. Innes. 
Pp. 464. (Philadelphia : Innes Publishing Co., 1935.) 
6 dollars. 

It will certainly surprise most readers to learn that 
there are about sixty flourishing aquarium societies 
in North America, and that there is a well-organised 
trade in about tlu’ee hundred species of fresh-water 
fish. These are brought mainly fiom the tropics, 
where the fish arc more brilliant in colour and often 
of bizarre sliape. Here these fish are nearly all 
represented by photographs, many of them coloured. 
The fish ore properly olasaifled and named, and under 
each there is a description of the fish with an account 
of its spawning and its food and a note as to the 
tempemturo required. There are often practical 
hints as to keeping it in health and in some oasee as 
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to line breeding. This systematic port is preceded 
by a disouBsion of the primary principles, namely, 
sufficient oxygen, enough light, rig^t temperature at^ 
correct feeding. There are directions as to prepared 
food and the wjllecting of such live foods as Daphnia^ 
mosquito larvm, Ttiiriffea} and various other forms, 
together with the culturing of enchytro&ids and 
infuBorians. Then follow the enemies of fifth—water 
bofitlea, dragon-fly larva?. Hydra, various other 
Lnsi^cis and Argulu», 

Of diseases and parasites there are far fewer in 
aquaria than in Nature, The chief troubles arc a 
para«iti<* protozoon (IchtkyophthirvuH), which burrows 
into tlie skin and later gives entrance to fungus, and 
a fluke {OyrodactyluJi), for both of which romedios 
are suggCisted. Various molluscs and crustacoans are 
valuable ftcsvengorft in aquaria, but the fluccefts of 
tliefte largely depends on the proper growth of plants, 
of which there is a valuabk? accoimt. ’The book is 
not intendfMl for the professional zoologist; but 
it will bo found of great value in hift reference 
library. 

Organic Syntheses; 

an Annual Publication of Satisfact/«>ry Metliods for 
the Preparation of Organic Chemicals. John R. 
Johnson, Edit<ir-tn-Chiof. Vol. 16. Pp. v*fi04. 
(Now York : JoJin Wiley and 8ons, Inc. ; London ; 
C’hapirian and Hal), Ltd., 1936.) Ss. 6d. not. 

The latest addition to this series maintains a high 
standard of offifjiency and utility. It contains details 
of twenty-eight preparations, together with three 
pages of latter references to inatter appearing in 
earlier voluinoH. The index covers vols. 10-16, 

l,4-J)iphoiiylbuta<iiene is prepared by the oon- 
donsHtion of i)heny3acotio acid and cinnamic aldehyde, 
in presence of acetic anhydride and litharge. A 
somewhat similar condensation of phenylocetic acid 
and glacial acetic acid In jiresenoe of a thorium oxide 
catalyst, yielding methyl benzyl ketone, is aocom- 
pushed at 430®-450^ in a neat electrically heated 
furnace, figured in the text. Methylhydrazine sul¬ 
phate ift made by the action of dimethyl sulphate on 
benzolazine (prei>arod from benzaldehydo, hydrazine 
sulphate and aqueous ammonia), the other products 
being the roooverod benzaldehydo and methyl 
alcohol. In rei^rystallising tliat useful reagent, 
p-nitrobenzyl bromide, from ligroln, the inverted 
filtration methoil of Host and Constable (figiared in 
the text) is recotnmonded, since it reduces the fire 
hazard and factlitotes the manipulation of the 
lachrymatory solution. 

Quinone is prepared in a yiffld of 92-96 per cent 
by oxidising hydroquinone at 40° with sodium chlorate 
in preeenoe of dilute sulphuric acid and a little 
vanadium pontoxide. Furen is hydrogenated almost 
quantitatively to tetrahydrofhran (tetranasthylene 
oxide) in presence of a pallodous oxide catalyst^ of 
wliioh the preparation ia described. Aroozq; other 
interesting preparations included are {^-^alatune, 
epiohloro> and epibromo-hydiiri, n^hexaidehyde, Uio 
two dimethylhydrazines (as hydrochloride), ntted 
sym.-trithione. J.K, 
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Transportation of the 200-inch Mirror 


T he manufacture of the Pyrex 
disk for the 200-inch reflect¬ 
ing telescope of the California 
Institute of Technology is one of 
the most notable technical feats 
of this decade. A detailed de¬ 
scription of the manufacture and 
annealing has already appeared 
as a Supplement to Natitke 
(February 8, 193fl), and we have 
now received from Dr. G. E. Hale 
the following description of the 
transportation of the giant disk 
from Cx)rning, N.Y., to Pasadena, 
California, whore the mirror will 
be ground, polished and figured. 

“The 200-inch disk was packed 
with great care at (k>rning and 
mounted within a heavy steel case 
in a special low car, built for the 
long trip across the continent by 
the New York Central Railroad. 
The operation of packing and 
transportation was a delicate one, 






viey tMUng ibe dtok with poUuiMd 

M UiQ Corning OwM Wcm. 


Fio. 1, Teutotlvo sketch nf the 200-Jnoh reflecting teloecope. This 
deeigii may be altered In eevcral respects before conatructiou. 

as the base of the steel ctivering cleared the 
roadlxnl by only a few inches, while its upper 
cxtroinity came within three or four inches of 
various tunnels and bridges on the route. A 
special train of three cars and a locomotive was 
provided, and this procfxjded at the rate of 26 
miles per hour over the New York (ksntral, the 
Chicago, Burlington and Quincy, and the Atcheson, 
Topeka and Santa F6 systems from the ghiss works 
at Corning, N.Y., to Pasadena. The train moved 
only by day, with an advance scout, and all 
vibrations were automaticuilly recorded. The paper 
record is remarkably smooth, and it was no sur¬ 
prise to find the large disk in perfect condition 
when opened in the optical shop of the California 
Institute. Ordinary visual tests, supplemented by 
observations through various parts of the disk and 
its rib system in polarised light, indicate the per¬ 
fection of the annealing process ^conducted at 
Coming. 

“To an old-timer like myself it is difficult to 
realise, when looking at the new disk, that the 
central hole has an aperture equal to tliat of the 
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40-inch Yerkea refractor. No other scale gauge 
oould be more striking to me, as I recall ao vividly 
the arrival of the iO-inch objective at the Yerkos 
Observatory in 1897. C^ontrasted with our previous 
refractors, it greatly excited our anticipations, and 
our hopes of good performance have not l>een 
disappointed during the intervening years.’’ 
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The aooompanying illustrations show (Fig. 1) a 
tentative sketch of the complete 200-*meh refleoting 
telescope, and (Fig. 2) Dr. McCauley testing the 
great disk with polarised light at the Coming gloss 
works. The design shown in Fig. 1 may be altered 
in several respects before construction takes 
place. 


British Chemical Plant Exhibition 


O N Monday next, June 22, the Right Hon. 

J. Ramsay Macdonald is to open an ex¬ 
hibition of British Chemical Plant at the Central 
Hall, Westminster, S.W.l. This exhibition, which 
has been organised by the British Chemical Plant 
Manufacturers’ Association, will occupy the ground 
floor and basement of the Central Hall, and will 
run oonourrently with the Chemical Engineering 
Congress of the World Power Conference, which 
is meeting in the same building from 9.30 a.m, 
until 6.30 p.m. on June 22-27 and until 8 p.m. 
on June 23 and 26. 

Although the British Chemical Plant Manu¬ 
facturers’ Association has sponsored this exhibition, 
the management committee has wisely given firms 
not members of the Association an opportunity of 
displaying their manufactures. One condition, 
however, has been imposed on all exhibitors, 
namely, that all plant exhibited shall be of British 
manufacture, the criterion laid down being that 
at least 75 per cent of the cost of the plant shall 
represent labour or material within Great Britain 
or the Empire. 

The last exhibition organised by this Association 
was held in 1931, so that those who are attending 
this, the first international conference on chemical 
engineering, may be able to observe the rapid 
progress made within five years. To others who 
are not intimately acquainted with chemical 
engiiieering, the exhibition should provide an 
admirable illustration of the scope of the subject 
and the complexity of the plants which may have 
to be used when a laboratory experiment or 
research has to bo developed into an industrial 
process. 

Of the forty-eight firms which ore exhibiting, 
thirty have declared that a number of exhibits 
which they are showing, amounting to a hundred 
in all, have not been shown by them at any 
previous British chemical plant exhibition. 

Materials of construction being of outstanding 
importance to the chemical engineer, it is not 
surprising to find that this aspect of the subject 


has received considerable attention, Iwth from the 
research associations working in close alliance with 
the Department of Scientific and Industrial 
Research, as well as commercial enterprises. 
Numerous exhibits are therefore to be found 
throxrghout the stands of the exhibition which deal 
with the improvements in the cast irons now avail¬ 
able, developments which have taken place in 
steels designed to resist corrosion or withstand high 
temperatures, the protection of steel by glass, 
enamels, or other metals. 

Owing, for example, to the tendency to inter¬ 
granular corrosions in austenitic stainless steels, 
after they have been heated to a dull red heat, 
the welding of such steels into chemical plant 
having dimensions greater than the internal 
dimensions of the heat treatment furnace could 
only be done at the expense of the corrosive 
resistance properties of the welds. Research in this 
field, however, has shown that the addition of 
silicon to such a chromium nickel steel not only 
eliminates the necessity for the heat treatment of 
the welded joints, thus removing the limitations 
to the size of vessel which oould be manufactured 
and still retain its resistant qualities, but also that 
this type of steel increases the resistance to attack 
by various acids, and oxidation at high tempera¬ 
tures. Examples of vessels made from this type 
of steel as well as various types of welding and 
cutting equipment are on view in the industrial 
section of the exhibition. 

Research has not been idle in connexion with 
the non-ferrous metals and their alloys, whilst a 
considerable amount of development h^ also taken 
place in refractory and ceramic materials, possibly 
accelerated by the extended use of metals or alloys 
possessing high corrosive resisting properties. Here 
again is ample illustrarion of the p:ogres8 which 
has been effected by the typical pieces of dbemical 
plant to be seen on the various studs in the 
exhibition. 

The National Rhysioal Laboratory and kizs^^ed 
associations have bean interested in 
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of the prdpeiiaes of steels when 

at a hi^ temperature and the behaviour of steels 
in the presenoe of supetheated steam, some or all 
of whi^ have a dir^ bearing on the design of 
high-pressure autoclaves, forced circulation evapor¬ 
ators, rotary economisers, heat exchangers, high 
vacuum distillation plants, band and drum dryers. 
Many pieces of apparatus of this character are to 
be found on various stands. 

Still taking the exhibit organised by the Depart¬ 
ment of Scientific and Industrial ite^roh, which 
will be found in a separate room in the north-east 
comer of the ground floor, as the key to the 
exhibition, it will be found that there is a number 
of exhibits which illustrate the work being carried 
on at the Fuel Research Station in connexion with 
the coal survey, carbonisation of coal, pulverisa¬ 
tion of fuel and hydrogenation-cracking of tar, 
and on passing into the industrial section, models 
can be seen of a carburetted water-gas plant and 
a waterless gas holder, as well as a small coal 
water-gas plant and appliances for using gas such 
as burners, gas-fired boiler and oil heaters. The 
pulverisation of coal naturally directs attention 
to the size-reduction machinery on view on several 
of the stands, but as crushing and grinding machines 
in industry usually have large outputs and there¬ 
fore are of largo size, models in Rome instances have 
been installed to illustrate the type and action of 
the firm's make of machine. After size-reduction 
has been completed, the broken pieces are usually 
separated either according to size or composition, 
and again the visitor will note on several stands 
screening devices of the latest types. 

Where the problem facing the chemical engineer 
is to obtain hydrogen in a pure state suitable for 
hydrogenation processes, a visit to the exhibition 
wiB show him some of the latest developments 
in the cells used in the electrolytic production of 
hydrogen and oxygen from water. The juxta¬ 
position of this stand and the welding stand serves 
to remind the visitor that the oxygen produced by 
the electrolysis need not as formerly constitute an 
industrial waste, but may be readily used as one 
of his raw materials by the weldar. 

Since the problem of separation arises in mix¬ 
tures where the components farming the mixture 
can exist in the same or different states of matter, 
the types of plant designed for separation problems 
are very varied. In the exhibition are numerous 
examines of equipment intended for the separation 
of mixtures solids and liquids, such as filters 
and filter parts ranging from the sterilising type 
where the solid oemtent is extremely small to the 
various types designed to sq[iarate thick slurries, 
maridnes, classifi^, floccutators and 
tliid^tners. IMustri^ many of these machines 
Afo ^ xMtriderable aim and wohld therefore be 
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too large for exhibition purposes, but the firms 
desirous of making a representative display have 
in such cases provided amall-Bcaie equipment, 
models, spare parts or other means of illustrating 
the types of plants they supply and their opera¬ 
tion. 

The converse problem, namely, mixing solid with 
solid, or solid with liquid, or liquid with liquid, is of 
equal importance in the chemical industry, and on 
various stands throughout the exhibition a variety 
of types of plant which have been developed fw 
this purpose can be studied. 

An important problem in chemical works is often 
the movement of large quantities of material, for 
the chemical engineer has not only to consider the 
physical and chemical properties of the substance 
to be moved but also, as in all other operations, 
the efficiency with which it is carried out, so that 
the cost of the final product may not be unduly 
raised. It is, therefore, not surprising that on 
many stands in this exhibition will bo found 
examples of pumps, valves, pipe-lines and so on» 
many of which have been specially designed and 
constructed for use in factories where corrosive 
liquids or liquids containing large percentages of 
solid matter have to bo transporttsl. On the other 
hand, the aim of the designer has sometimes been 
to produce a reliable machine suitable for the food 
industry, where no form of contamination by 
lubricants or other means can be tolerated. 

Efficienc}^ being the watch-word in modem 
industry, it is pleasing to ol>8crve that in the 
present exhibition this factor has not been over¬ 
looked, but that there is on view apparatus for 
measuring temperature, pressure, humidity, con¬ 
trollers and recorders, various types of meters for 
the measurement of air and gas, steam and liquids 
as well as recorders for pH values and such checks 
as can be made by colour oomparisons. 

Moving about in the industrial section, one sees 
how closely the work of the various research 
associations is being studied and followed by the 
plant manufacturer. 

The Chemical Works Regulations of 1922 con¬ 
tain rules relating to the equipment to be provided 
and used by anyone entering a chamber containing 
poisonous material and so on, and even this section 
of the equipment of a chemical factory is well 
represent^ at the exhibition. Another group 
of stands of interest to those concerned with 
chemistry, chemical engineering or chemical in¬ 
dustry contains the literature available, both 
books and periodicals. 

There is xnuoh of interest in the exhibition to 
everyone associated with ohemioal industry, so that 
it seems a pity that members attending the 
Oongress will only be able to visit the exhibition 
during intervals ^tween the meetings upstairs. 
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Fuel Research in Great Britain 


N early five htm<lred guests visited the Fuel 
Research Station at East Greenwich on 
June 9. They were received by the Director of 
Fuel Research (Dr. F. S. Sinnatt), The plant and 
laboratories were oj)en to in8|wction and tlic work 
in progress was explained by members of the staflF. 

The Lancashire boiler was ticen in operation 
using a pulverised fuel burner and distributor 
designed at the Station. The boiler (25 ft. x 7 ft. 
6 in.) is rated at 5,0(K) lb. of steam \k^t hour, but 
was working smoothly and without difficulty at 
an overload of 190 per cent. Commercial users of 
these appliances have found that they enable 
greatly increased loads to be maintained steadily 
for long peritxls, Tlie distributor, which enables 
a heterogeneous stream of material to Ihj divided 
into two equal ])arts, was first shown last year, 
and has since been successfully applied in a 
number of industrial plants. A Sc'otoh marine 
boiler has just l)een installed for examining bunker 
coals under conditions comparable with those 
prevailing at sea, and also for trying out alternative 
methods of firing. ' 

The cleaning and grading of coal at the collier^' 
befons it is placed in the market is a practice that 
has extended greatly in recent years. A detailed 
study is being made at the Station of the effects 
of moisture in fine coal on treatments such as 
^ieduflting, (Mjreening and dry cleaning. The use of 
flocculating agents for promoting rapid settlement 
of suspended solids in washory circulating systems 
is now an accepted practice, but work is proceeding 
to try to elucidate the actual mechanics of the 
processes involved and to determine the best way 
of applying these flocculating agents. Special 
attention is being given to coal breaking. The 
coal industry is beginning to experience certain 
difficulties owing to the diminished demand for 
large coal and the increased demand for graded 
sizes. Tests carried out under the direction of 
Survey officers ore proceeding in certain coal fields 
with the view of providing data regarding the 
breaking properties of seams and the relative value 
of various types of breakers. The Fuel Research 
Station is eo-ojierating particularly in assessing the 
stability of breaker products when subjected to 
transport- and handling. 

The carbonising plant at the Station includes a 
setting of horizontal gas retorts of the type that 
are in use for carbonising between seven and eight 
million tons of coal a year in the gas works of 
Great Britain. In retorts of this type, steaming 
of the charges of coal has not normally been 


practised. Investigations carried out in the 
horizontal retorts at the Fuel Research Station 
have shown that by a special method of steaming 
during the later hours of the carbonisation period, 
the output of gas can be increased by about 10 
therms per ton of coal or al>out 14 per cent above 
normal. During this investigation, one retort* of 
the setting of eight has been isolated to allow of 
accurate determinations of the extent of steajn 
decomposition when different rates of steam supply 
have l^n used. The fundamental aspects of the 
steaming process Imve received special attention 
during the work, which is now almost completed. 

The greatest interest is being taken in the low 
temperatuns carbonisation plant which has been 
developed at the Fuel l^esearch Station. The 
hydrogenation programme is of importance in 
relation to the economical utilisation of the tar. 
The work done in the plant on British coal seams 
has shown that a very wide range of coals can be 
succjessfully treated. This is of the greatest use 
in considering the developments that are taking 
place in low temperature carbonisation. At least 
one setting of this type of retort* developed at the 
Station is being operated commerciaDy. 

The intermittent vertical chamber ovens at the 
Station are being used in an investigation of the 
effects, on the coke produced, of blending weakly 
caking coal with strongly caking coal. One of the 
main objects of this work is to explore the pos¬ 
sibility of extending the life of the supply of 
strongly caking coals in Great Britain. Series of 
blends arc being carlwnised at high temperatures 
and the conditions of carbonisation with each 
blend are adjusted so that the final rate of gas 
evolution at the end of the carbonisation period 
is as nearly constant as possible with each blend. 

A process for the manufacture of active or 
absorbent carbon from sized coal has been worked 
out. It has been observed that the nature of the 
coal is a critical factor in the process and, up to 
the present, three coals have haen found suitaWe 
for the purpose. The information for the identi¬ 
fication of these coals has been provided by the 
Fuel Research Coal Survey, reinforoed by speeia] 
experiments on a small scale. Large amounts of 
the coals suitable for the process are available in 
the country. When the conditions required for con¬ 
verting coal into active oarbon had been establii^ed 
on a small scale, the work woe transferred to the 
large-scBie plant at the Station. The istized coal 
was carbonised continuously in the na^w brick 
retorts developed at the Fuel Beaearoh Station, at 
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a temp^ture of 4d0® C. The low-tomperature 
product obtained was activated by treatment 
with euperheated ateam at a temperature of 
960® C. This second stage of the treatment was 
carried out in the same type of retort. The yield 
of active carbon was 2(V26 per cent of the coal 
originally carbonised. Some of the active carbon 
siaed to a grade from J—J in. is being used at the 
Station for the recovery of spirit and btmzole 
from coal gas. 

The low-temperature carbonisation of coal pro¬ 
duces large amounts of tar for wliicli new industrial 
outlets are cx>ntiuually being sought. Similarly, 
the whole of the high-temperatui'e tar produced 
in Great Britain does not always find a ready 
market. Processes such as hydrogenation-cracking 
which employ tars and tar distillates as raw 
materials for the production of fuel oils are there¬ 
fore worthy of examination. 

Experimental work has Ix^en in progress to 
determine tlie conditions and plant necessary for 
the conveTOon of tars and tar oils into materials, 
such as motor spirit, for which the market is 
relatively large. The process is one of hydro¬ 
genation-cracking and is of)erated under high 
pressures of hydrogen (normally about 200 atmo¬ 
spheres) and at elevated temperatures (350®-55()'’ 
C.), The most satisfactory conditions and catalysts 
are being determined by ex]>oriinent, and con¬ 
tinuously operated plants are in use in which the 
variables of the process are being studied. The 
catalyst favoured at present for the treatment of 
etude low-temperaturo tars is a sulphide of molyb¬ 
denum supported on a porous gel, but for selected 
oil distillates more active catalysts are available. 

It has been found that low-temperature tar 
with no pre-treatment, other than filtration to 


remove dust, can be hydrogenated satisfactorily. 
In one passage tlirough the supported molybdenum 
catalyst there is obtained a product which is fireo 
from pitch and which contains motor spirit 
amounting to 45 per c^nt of the tar treated. 
re-processing the high-boiling oils the total yield 
of spirit becomes 7(5 per cent by weight of the tar 
and 100 per cent by volume. Tar fractions can 
bo treated with greater ease than crude tar. 
Creosote, for example, is much more readily 
treated than high-tomjxjrature tar. The crude 
spirit requires very little refining to make it a 
stable water-clear motor spirit having satisfactory 
properties. It has a good anti-knock value (octane 
number 70-75). 

The scale of operation of the process has been 
increased in stages, the latest development being 
the design and construction of a plant capable of 
dealing with 1-2 toms of raw material per day. In 
ore<!ting this plant, two main tasks were under¬ 
taken. The first of these consisted in working out 
a technique or method of oj)eration which should 
bo applicable to a large-scale plant; the second 
entailed the examination of the effect of variables 
(temperature, pressure, through-put, etc.) uith the 
view of determining the best working conditions 
for the treatment of various raw materials. The 
first task has been accomplished, and work on the 
second is in progress. 

The Fuel Research Station is also the head¬ 
quarters of the Physical and Chemical Survey of 
the National Coal Resources, which is examining 
the coal seams of Great Britain. Much interest 
was taken in samples which were exhibited to 
show the great diversity in the appearance and 
pro^)ortiea of different types of coal, and in the 
methods and apparatus used in their examination. 


The Kiss 

OR pairs of lips to kiss maybe 
Involves no trigonometry. 

’Tis not so when four circles kiss 
Each one the other three. 

To bring this off the four must be 
As throe in one or one in throe. 

If one in three, beyond a doubt 
Each gets three kisses from without. 

If three in one, then is that one 
Hirice kissed mtemally. 

Four oirolos to the kissing come. 

The smaller are tlie benter. 

The bend is just the inverse of 
The distance from the centre. 

Though their intrigue left Eudid dumb 
There*e now no need for rule of thumb. 


Precise 

Rince zero bend’s a dead straight Hue 
And concave bends have minus sign, 

The eum qf the aqtiares of aU four bends 
Is half the square of their sum. 

To spy out spherical affairs 
An oscular surveyor 
Might find the task laborious, 

The sphere is much the gayer, 

And now besides the pair of pairs 
A fifth sphere in the kissing shores. 

Yet, signs and zero ob before, 

For each to kiss the other four 
The square of the sum of all fim beftds 
Is thrice the sum of their squares. 

F. Roddy. 
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Obituary 


Prof* Frank Cavers 

ROF. FRANK CAVERS, whose pTomature death 
occurred on May 26, was educated as a botanist at 
the University of Leeds, under the stimulating 
influence of the late Prof. Miall, whose heuristic 
methods attracted much attention in the early years 
of the century. After leaving the University, Cavers 
held teaching posts in botany at Hartley College, 
Southampton, and later at the Goldsmiths’ College 
in ixuidon. He was not, however, in all respects well 
fitted for such work, though he was an excellent 
botanist and a most lucid expositor of his subject, 
as was shown by a number of elementary toxt-books 
—models of tlieir kind—written for the University 
Correspondence College. He made a special study of 
the Bryophyta, publishing the results of his admirable 
roBc^rohas in the Antials of Botany^ the Ne/w Pkyto^ 
logi^f and elsewhere, and obtaining the D.Sc. degree 
of the University of London. 

On leaving the teaching profession, Ca.ver« decided 
to qualify as a medical man, and after a hard struggle 
and several set-backs, eventually obtained his qu^- 
fleation. This part of his career furnished striking 
evidence of Cavers* grit and persistence, for to pursue 
the medical curriculum is not the easiest of tasks 
many years after normal student days have been left 
behind, and the mind has long been ruiming in other 
channels. Once qualified, he mode a thorough success 
of his job, taking a panel and private practice in the 
north of London, working extremely hard, and in 
less than ten years saving enough money to enable 
him to retire. 


Besides his research, Cavers rendered other services 
to science. For a short time he was assistant editor 
of the New Phytologist, and on the formation of the 
British Ecological Society in 1913—in which he 
played an important part—he became its first secre¬ 
tary, and edited the Journal of Ecology from 1013 
until 1916. In this work he showed his conspicuous 
powers of masterly condensation and clear exposition. 
His abstracts of voluminous papers dealing with 
compUoated material were about as good as they 
could be. The same gifts wore later afforded ample 
scope during his editorslup of the Jourrud of Camer 
Eeeearcli^ which he undertook on his retirement from 
medical practice. 

Cavers was an extremely hiuri, untiring worker and 
the most modest and unselfish of colleagues, always 
ready and willing to do his shore, and more than his 
share, of the work in hand. He was also a pleasant 
companion with wide oulttiral interests—altogether a 
very lovable man. A, G, T. 

Wb regret to onnoimce the following deaths : 

Prof. A. A. Bowman, professor of moral philosophy 
in the University of Glasgow, on June 12, aged fifty- 
throe years. 

Sir George Hadcock, K.B.B.t F.R.S., director of 
Vickers-Armstrongs, Ltd., and of Armstrong Whit¬ 
worth, on June 4, aged seventy-five years. 

Prof. Charles A. King, principal of the Engipeering 
College, and Jodhpur Hardinge professor of technology 
in the Benares Hindu University since 1019, on 
May 19. 



News an 

Total Solar Eclipse of June 19 

By the time this note appears in print, the parties 
stationed at various points on the long belt of totality 
will know whether atmospheric conditions have 
enabled them to carry out their eclipse programmes, 
or whether the many months of organisation and 
preparation have been in vein. Certain preliminary 
reports will, we hope, bo available for publication in 
our next issue. An outline of the plans of the various 
expeditions was given in an article in NATtTKB of 
April 25, p. 636. Starting from Greece in south¬ 
eastern Europe, expeditions are stationed in Asia 
Minor, the Caucasus, at various places in Siberia, in 
Manohukuo and in Japan. One party sent by the 
Joint Permanent Eclipse Committee of the Ro 3^1 
Society and the Royal Astronomical Society, xmder 
tlie leadership of Prof. F. J. M, Stratton, has set up 
its apparatus at Hamighari in Hokkaido; the other 
British expedition, under Prof. J. A. Canroll, is at 
Omsk. We understand from Dr. T, Banachiewies, of 


d Views 

the Cracow Observatory, that four Polish expeditions 
ore observing the eclipse, j>aying particular attention 
to Daily’s beads ; one is in Japan, at Tsubetsu, one 
in the region of Omsk, and two in Greece (one on the 
island of Chios and one in the vicinity of Athena). 
All four expeditions are using similar ohropo-cine- 
matographioal instruments with neon tubes oon- 
struotefl at the Cracow Observatory. Prof. B. 
GerashnoviS, writing from the Eclipse Camp at Ak 
Boulak, near Orenburg, informs us that there are no 
less than twelve foreign parties and twenty-eight 
Soviet expedittons observing the eclipse from the 
U.S.S.R. The observing parties are statidned at 
Boloretchenskaya (North Caucasus), Ak Boulak (near 
Orenburg), Sara (neap Orentmrg), Kustanay, 0 ixud 4 
Krasnojarsk and Botehkiuwo (Far Bast)^ Prof. 
GerasimoviS bos kindly utideii^akeh to 
N^tokb a brief statement of reridts obtaihed ffttfii 
these stations, and we also expecting; to have a 
Bimilar omnmhnK»ition Prof. 
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l>reteQUtioa to Dr« It R. Marett 

A vox^UBiB of anthropologioal oasays by friends and 
fornaer pupils, entitled ‘‘Custom is King**, a notice 
of which appears on p. 1014, was presented to Dr. 
R. R. Marett, Rector of Exeter College, Oxford, and 
roewler in social anthropology in that University, cm 
Juno 13, to mark the ocx^asion of his seventieth birth¬ 
day. The presentation was made in the College Hall 
by an undergraduate, and was attended by the Vice- 
Chancellor, a niunber of heads of houses and pro* 
fessoTB. The chair was taken by Sir Charles Harper, 
a former pupil. In acknowledging the presentation. 
Dr. Marett reminded his hearers that, as the Uni¬ 
versity had claimed three quarters of his time in his 
main business of philosophy, only one quarter had 
been available for the claims of anthropology, while 
his books had been written in vacation. In spockking 
of anthropology in the University of Oxford, he 
referred to the late Arthur Thomscm and to Henry 
Balfour. With himself they hod been ‘three men in 
a boat’, of wliora it was possible to say that no one 
was captain ; and to them had been added Dr. L. H. 
Dudley Buxton, and later Mr. T. K. Penniman, as 
cabin lK>ys. In conclusion, he sjxxke of the termina¬ 
tion of liis long tenure of the readersliip in social 
anthropology, and rejoiced tloat Oxford at last was 
to have a full professorship in anthropology. 

It is scarcely necessary to recall how great is the 
debt of anthropology in Oxford to Dr. Marett. With 
the exception of Sir Edward Tylor, who of course 
stands apart from and above all, this branch of 
academic studies, porhaiM, owes more to him than 
to any single individual—even though the great 
services of the late Arthur Thomson and Henry 
Balfour be not forgotten. Long before tlie con¬ 
templation of tile manners and customs of ‘savages* 
iiad been raised to the dignity of fonning part of an 
ofheial course, his lectures on ethics and psychology 
had directed many of his pupils to this pleasing 
intellectual adventure ; and not only did he take a 
foremost part in the movement which led to the 
institution of a diploma in antliropology, but also, 
as secretary for twenty years of the committee 
responsible in the University for this subject, he 
imposed his brood and philosophic outlook on the 
Oxford school of anthropological thought. 

Plaitts and Medicine 

lecture which commemorates annually Sir 
Edwin Chadwick, “the father of English sanitation’*, 
was this year given at the Chelsea Physic Garden by 
Sir William Willoox on June 11. In choosing “Plant 
Pharmacology and Medical Practice” for his subject. 
Sir William might well have been excused from 
dealing with synthetic chemical medicaments; he 
nevertheless claimed as plant products “coal and coal 
tar with its myriads of derivatives”, a claim which 
suggests a perilous affinity between rhubarb and the 
barbitimieii. It seems a stxxmg thing to hold, as Sir 
WilHsun Wittonx is prepared to do, that “plant 
products iwely act as tissue poisons because of their 
pur% , . , (irhOe) hi the chemical laboratory the 


conditions are so difTerent from those obtaining in 
Nature that by-products injurious to health always 
occur during any chemical synthesis**, and that “it 
is for this reason that so many of the modern arti¬ 
ficially synthesised drugs are liver and tissue poison^! • 
examples are cinohophen end similar derivatives*^ 
Nevertheless, it is certain that if in recent years 
orthodox medicine has preferred the synthetic pro¬ 
duct of the laboratory, the public have turned in 
increasing measure to herbal remedies, and there lias 
been a large increase in the numbers of herbal stores 
and in the trade in lierbal medicines. The benefit 
derived from drinking several pints of ht>t water 
daily in the form of a tisane or decoction may be 
sulistantial, and cortainly the danger of ixiaitive 
liarm is minute compared with the results of uncon¬ 
trolled resort to the tonics, sleeping-draughts, 
digestive pills and headache tablets which are a 
by-product of modern civilisation. The representative 
exhibition of medicinal plants shown at the lecture 
served to link the Physic (harden of to-day with its 
beginnings in the seventeenth century, when it 
supplied the apothecaries of London with those herbs 
which they failed to collect on tlieir ‘horbarizing’ 
exjX)ditions in the fields of Gre^enwich and Battersea. 

English Death Rates 

The retiring president of the Royal Statistical 
Society, Prof. Major Grewiwood, took for the subject 
of his valedictory address, read on Juno 16, “EnglMi 
Death Rates, Past, Present and Future”. Prof. 
Greenwood p^iinted out that down to the beginning 
of the twentieth century, there was no improvement 
in mortality at the beginning of life and littJe im¬ 
provement in old age, but that since the turn of the 
century there had lieen groat improvement in the 
mortality of little cliildron and some improvement 
in old ago. From the Iwginning of registrat ion, rates 
of mortality at ages between early childhood and old 
age improved, but the improveinont began in time 
with the earlier ages and Heermnl to jiass like a wave 
down tlie ages. In the opinion of some students, this 
wave-like movement was determined by the course 
of social reform, first directetl to the protection of the 
young and only later to that of adults ; Farr attri¬ 
buted the slow improvoment of the rates of mortality 
in his time to the growth of towns ; in his view, the 
general social and hygienic reforms of his time wore 
offset by the disadvantages of density of population. 
Modem students, notably Kermack, McKondi'ick 
and MoKinlay, have objected that the wave of 
improvement is too regular to be explained in those 
wa;^ and suggested that the prime factor regulating 
mortality rates is the environment of childhood. 
Prof. Greenwood ooncludes tliat, even if this hypo¬ 
thesis does not completely explain the whole move¬ 
ment, it furnishes an important element of truth, so 
that contemporary emphasis upon the paramount 
importance of oaring for the young is pmperly placed. 
This does not, of course, lead to the pessimistio con¬ 
clusion that measures directed to the improvement 
of ibe conditions of life of adults are useless ; there 
is much evidence that they ore of value. Thus, the 
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problem of oiuicer is not one which the general 
fitatistioian can view with much pleasure, '*but a 
perusal of clinical records and of the last report of 
the Director of the Imperial Cancer Research Furid 
gives some grounds for optimism**. 

The Imperisl Institute and Vegeuble Fibres 

W» are indebted to Dr. E. Goulding for an account 
of forty yeeue of investigation of vegetable fibres at 
the Imperial Institute, which was the subject of the 
Mather Lecture delivered by him during the annual 
Conference of the Textile Institute on J\me 3-6 in 
London. A record sucli as this emphasises the import¬ 
ance and value of the Imperial Institute to the Empire 
as a whole. Individual tochnical reports go to all parts 
of the ICmpire, but usually each country is concerned 
only with those which emanate from itself. A com¬ 
prehensive account of this work is therefore more 
them welcome, in that it gives an idea of the immense 
scope of inquiries which have been investigated and 
of which records and technical reports are available. 
In recent years, since the creation of the Advisory 
Councils of the Imperial Institute in 1926, the 
Scientifie and Technical Department has had con¬ 
siderably more scope ; for these Councils, of which 
there is one for vegetable fibres, may propose and 
consider schemes of work for prosecution by the 
Institute and may advise on the best means of carry¬ 
ing them out. As a result of this, one of the main 
lines of investigation in the case of vegetable fibres 
has been the effect of sea-water on the life of ropes 
and twines. This work was commenced primarily 
in the interesta of the sisal industry, but has since 
been enlarged to include New Zealand flax, Maurititis 
hemp and sannhemp. The reenilts of this work have 
proved to be of the greatest value both to the pro¬ 
ducer and to the consumer, and have done much to 
advertise the extremely useful services which the 
Imperial Institute performs. 

The Colorado Potato Beetle 
This insect is a recent immigrant into Europe from 
North America, ai^d has now become established 
over a large area of France, Its fijrther spread into 
north-eastern France and into Belgium is a matter of 
importance to potato growers in England. The 
Ministry of Agriculture and Fisheries directs attention 
to the probability that examples of this beetle will 
reach southern England from time to time by direct 
flight. In such circumstances small outbreaks might 
readily occur, and the Ministry is accordingly anxious 
to obtain as early a notification as possible of the 
discovery of the pest in this country. Potato growers, 
especially tliose in Essex, Kent and Sussex, are asked 
to keep close watch on their crops, and to inform the 
Ministry immediately the presence of the beetle is 
suspect^ or discovered. A full description of the 
insect is given in the Ministry's Advisory Leafiet, 
No, 71, Any yellowish beetle with black stripes, or 
any rod or r^^sh-yellow grub, that is found feeding 
upon potato leaves should be regarded with suspicion. 
When such beetles or grubs are discovered, fipeoimens 
f^otdd be placed in a tin box (in which no holes should 
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be punched) with a piece of potato leaf, and the box 
should be sent to the Ministry of Agriculture, 10 
Whitehall Place, London, B.W.l, with a letter stating 
the exact place where the inseots were caught add 
the name and address of the finder. No other steps 
should be taken until instructions ore received from 
the Ministry ; it is especially important that the crop 
should not be sprayed or interfered with, as is 
likely to cause the beetles to spread, and an outbreak 
possibly affecting only a few square ycurds moy be 
distributed throughout a field, Apart fW>m the 
specimens sent to the Ministry, no beetles or grubs 
should bo removed. The object of these measures 
is to keep the insect confined to as small an area as pos- 
Bible, BO that it may be eradicated without loss of time. 

Discovery .* an African Number 

Discovery of June, in an opportune moment, is 
concerned almost exclusively with Africa. It opens, 
immediately after editorial notes and comments, 
with an article by Prof. C. G. Seligman on human 
types in tropical Africa. Prof. Seligman explains how 
it has come about that the usual classification of the 
native peoples of the continent is based on linguistics 
rather than on physical characters, and thmi seta out 
the distribution and characteristics of the major 
racial divisions in the tropical area. Dr. H. E. Hurst, 
in a study of the Upper Nile, discusses questions 
relating to water supply at the source, smd indica^ 
where there is necessity for further research. Of l^e 
remaining articles, two in particular require mention. 
Capt. William Hichens*s account of demoniac pos- 
seesion is a valuable report by an eye-witness of a 
recent outbreak of Kttpagawa na pepo (''ridden by 
demons”), which amounted almost to an epidemic in 
Mombasa and other towns of East Africa. He de- 
scriboB the various forme of demon dances by which 
the spirits were exorcised. In another article, G. A. 
Gardner, field director of the Archmolo^oal Com¬ 
mittee of tlie University of Pretoria, dosoribes the 
results of furtlier excavations at Mapunggubwe on 
the south side of the Limpopo River. The partial 
excavation of a anound, which was fouitd to ooosiat 
of villa^ refuse, confirms the results of previous 
excavation on on adjacent area which has been 
described by Prof. C. van Riet Lowe. He ascribed 
the earlier of the two oooupations then discovered to 
the Sotho, This is regarded as the earlieet trace 
of Bantu culture known in the Union, The mound 
excavated by Capt. Gardjier was entirely Sotho. It 
had a depth of 20 ft. and consisted of about 40,000 
tons of material. It was found to be centrally situated 
in a village from which had come the refuse of which 
it was composed. There was no iron, but eepper 
omamonts, bangles and bracelets were plentiful. 
The burials were disarticulated witli the skull on top 
of the bones. In several instances cow bones were 
associated with the human remains. 

World Power Conleteace 

T»» death last May of Mr. D. N. Dunlop, 
of the Intemational Elxeeutlve Council of the ^0*^ 
Power Oonferwioe and of the British N[aiiow^ 
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Coimnittee, a vMxmy which waa hard to £11. It 
has been 01 }ed^ however^ hy the uxuuiixnoua election of 
Sir Harold Hartley, chairinan of the British National 
Conunlttee, By invitation of the American Govern¬ 
ment, third World Power Conference will be held 
in Washington, tT.S.A., on September 1-12, The 
subject matter wtU be National Power Economy. 
This will be the third plenary meeting of the World 
Power Conference, previous plenary meetings having 
been held at Wembley (1924) and Berlin (1930). 
There have also been a number of sectional meetings 
with more limited programmes. The Chemical 
Engineering Congress meeting in London next week, 
to which reference is made on p. 1018, is such a 
sectional meeting. The International Commission on 
Large Dams of the World Power Conference will be 
held at Washixigtmi concurrently with the third World 
Power Conference. Work has boon oontinuad during 
1935 on investigating special cement for use in the 
construction of dams, and in connexion with the 
establishment of the international statistical register 
of large dams. 

Seventh International Congress of Refrigeration 

Undbk the ausfMcos of the International Institute 
of Kefrigeration, which has its headquarters in Faria, 
a congress reflecting all sides of the practice and 
theory of refirigenretion, to which the Governments of 
more than fifty countries are sending official delegates, 
is being held at The Hague on June 16-*27. The British 
party visiting Holland, numbering about eighty 
persons, and headed by Dr. Ea»r Griffiths, president 
of the British Association of Refrigeration, is the 
largest overseas delegation to the Congress. By the 
co-operation of Lord Rutherford and Prof. F. A. 
Lindemann, several well-known soientiflo workers 
from Cambridge and Oxford arc reading papers on 
very-low temperature research, in which subject the 
president of the congress, Dr. W. H, Keesom, of 
Leyden, is a leading authority. The Food Investiga¬ 
tion Board has also sent representatives who are con¬ 
tributing reports on food research. Kefrigeration is 
such an important factor in everyday life nowadays, 
not only in relation to food supply but also as an 
auxiliary process in many industries, that the two 
hundred papers presented to the Congress barely 
exhaust the many phases of this modem branch of 
engineering development. The International Institute 
promoting this series of congresses is established 
under Government convention. 

War and Populations 

Ik a dlsousaion of war and over-population (CTurrenl 
MUtoryr March 1986), Prof. Raymond Pearl states 
that the aggressor in every major war in recent times 
has given the need for more room for his people os 
the primary motive. The land surface of the earth 
is some 52,000,000 square miles, about one fourth 
6 f which is arid or semi-arid, while takes and 
nmmieikm still further reduce the culrivable land on 
which more than 2,000 million people have to dwell. 
An equal ditftribntkm would give each individual 
a^tut sMim aeres^ but probably little more than 


half would be available for production. The United 
States census for 1930 showed a population density 
of 40*6 per square mile—very close to the world 
average. Europe has 92 per square mile, Asia 76, 
North America 19-20, South America and Africa^ 
about 12, Australia and Oceania only 3. Among 
countries of the world, China stands seventh and 
India filfte^th in density of population. The province 
of Kiangsu alone, having 897 persons per square mile, 
has a greater population density than Belgium, while 
Bermuda has 1,462 per square mile. India hae 195, 
about the some as France, but large areas of jungle 
and desert increase the population density of the 
rest. Urbanisation, however, leads to greater local 
densities in the West than the East. Nevertheless, 
hig^y induBtrialiaed coimtriea can induce few of 
their people to emigrate to colonies. Up to 1914, 
Italy had placed only 8,000 Italians in her African 
colonies, and Germany only 24,000 Germans in her 
colonial empire. Pearl estimates that the British, 
Russian, French and American “Empires" control 
57 per cent of the earth's land surface ; but concludes 
that the conquest of these lands by other nations 
would not benefit the human race, while war would 
impoverish all the nations Involved. 

Industrial Prospecting 

The U.S. National Research Council (Washington, 
D.C.) has reprinted a lecture entitled "Industrial 
Prospecting" which was delivered before the Founder 
Societies of Engineers by Mr. C. F, Kettering, chair¬ 
man of the Division of Engineering and Industrial 
Research of the National Research Council. Mr.. 
Kettering arguoe that scientific advancement has 
not ouip 8 ^.ed social and economic advancement, but 
that, on the contrary, scientifro development is 15-20 
years behind socud and economic development. 
More research is needed, since research is a way of 
finding out what is to be done when it is impossible 
to keep on doing what is being done now. New 
industries need to be developed in order to provide 
more jobs. Research is industrial prospecting, and 
one reason why it has not been more used is that the 
wrong kind of book-keeping has been followed. In 
manufacturing, detailed coats must be determined 
and each iiuiividual part must be charged with the 
appropriate overheads, material, processing, distri¬ 
bution and advertising costs; but research is not 
monufacturmg since there is nothing to sell but ideas. 
In industrial prospecting each individual project 
cannot be expected to ^ow a profit at the end of a 
set time; but taking a large number of projects 
over a long period of time, if the results show progress 
it is worth carrying on j if they do not, it ought to 
be cut out. Industry has been criticised for having 
too large a capacity, but there cannot be too 
large a capacity until everyone has the things he 
needs and wants. What should re£dly be said is that 
there are too few products for the factories to make. 
To-day^ new Ihings are needed, and we have not 
exhounted evm a smedl percentage of our ability to 
midee improvemtots or farther developments, or to 
increase the utility of a product. 
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Work of the Falmouth Observatory 

The Kaport of the Falmouth Observatory Com¬ 
mittee to the Royal Cornwall Polytechnic Society 
and the Falmouth Town Council for 1935 is a small 
booklet which includes meteorological notes and tables 
for that year. The Observatory j>oese8ses records for 
various moteorologioal elements that extend back so 
far eks 1871, from which sixty-five year averages have 
been computed. These are included in the publication, 
aitd are used as a basis for comparison of each of the 
past five years with the sixty-fix e years in question. 
It may noted that 1936 completes one of the 
lustra recoimnended as a basis for such comparisons 
by the International Meteorological Congress of 1887. 
The rainfall figures show that only one of these fiv'e 
years (1931) was wetter than the average, and by 
only a small margin, and those for atmospheric 
pressure show that 1935 was the only one that hivd 
not a subetantial excess of pressure. Temperature 
was above the average in each year ; the mean for 
the lustrum was 61*9°, which is identical with the 
mean for the previous lustrum, this figure being 1 *2^ 
above the average. It is interesting to note that 
temperature at Falmouth has been above the normal 
for thirteen successive years. The outstanding event 
of the year 1936 was the snowstorm of May 17. The 
cold was very much loss severe on that day at Fal¬ 
mouth than over most of the country, for temporoturo 
there did not fall below 36® in the screen ; but on 
May 14 there was an unusually late ground frost, 
and this caused very Severe damage to crops in some 
parts of Cornwall. In the section dealing witli sun¬ 
shine, reference is made to the fact that, acxjording 
to on Air Ministry Pamphlet (No. 69), in two respects 
Falmouth is the most favoured place in the British 
Isles in tlmt it has tViO smallest number of sunless 
days and the higiiest number of days with sunshine 
of more than three, six, and nine hours’ duration, 
Cornwali, in addition to considerable iimnunity from 
frost, escajwjs extremes of beat; at Falmouth the 
temperatijn? has reached 80^ in only eight ^ oars out 
of the last sixty-five. 

Loan Collections for Museums 

lx cannot bo too widely known that there are 
available for local museums and art galleries small 
collections of objects of art and of scientific interest 
on loan from the British Museum and the Victoria 
and Albert Museum. The objects are aocuiutely 
labelled, and each set is contained in ’"one museum 
case of the ordinary typo”. The collections cover 
a wide field of interest. For example, to mention a 
few, the Victoria and Albert Museum has forty-three 
sets illustrating For Eastern pottery and porcelain, 
thirty-fotir sets of Englwdi pottery, porcelain and 
tiles, fifteen sets of English silver and BheSield plate, 
twenty-seven sets of English and twenty-nine of 
European embroideries and woven fabrics, and six 
sets of musical mstrumente. On three months’ loan 
firom the same museum may be obtained oollections 
of water-colours of the British school, Charles Keene’s 
Punch drawings* Japanese colour prints with the tools 
aiod xnateriak used in the prooeas. Somewhat similar 
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colleotions are lent by the British Museum, including 
-water colours by J. M. W. Tumor, additional 
sets illustrating typical Egyptian gods, and the handi¬ 
work of the Bronze and Stone Agee. Informatioh 
aboxit the conditions on which the loan collections 
are issued may be obtained from the directors of the 
museums mentioned. 

Corrosion of Iron and Steel 

Thk Joint Corrosion Committae of the Iron and 
Steel Institute and tlie British Iron and Steel Fetlera- 
tion has so far presented throe reports which contain 
a large amount of information. Although the work 
is nt the present time in a very preliminary stage, 
particularly perhaps with regard to the eflFect of the 
protection provided by paint coatings, there is, in 
view of the extreme importance of the subject, every 
justification for presenting a short abstract of the 
n^sults so far obtained. This has been done by Dr. 
W. H. Hatfield in “The Work of the Corrosion 
Conunittoc”, Special Report, No. 11. This summary, 
which is extremely well done, contains some pro¬ 
visional conclusions of considerable practical import^ 
axioe, and may be recommended most strongly to oil 
who ore concerned with the corrosion, or the pro¬ 
tection from corrosion, of ordinary steel structuros. 

Canada's Datum Level 

The use of different datum planes in Canadian 
surveys has in the past led to some confusion. The 
first precise levels run in 1883 were linked to the 
United States Coast and Geodetic Survey datum 
level, but since then others have been used. All 
precise levelling is now xmder control of the Geodetic 
Survey of the Department of the Interior, and an 
order in council dated March 11, 1936, is quoted in 
the Canadian Surveyor of January. This order 
decrees that mean sea-level as determined at coastal 
points by the Canadian Hydrographic Service shall 
be the ofiicial datiun line for elevation in Canada, 
cmd shall bo known as the Canadian Geodetic Daturfi. 

John Innes Horticultural Institution 

Ak informative record of the work of the John 
Innes Horticultural Institution, Merton, London, 
S.W.i9, from 1910 (the time of its foundation) until 
1936, has recently been published. The record opens 
with a brief survey of the history of the Institution, 
which was found^ by John Innes, a luerohant of 
the City of London. At the beginning, the scope of 
the work there consisted mainly of genetics, but 
was later extended to include cytology, biochemistry, 
mycology. X-ray work and further special investiga¬ 
tions. The first director weis Dr. W. Bateson, who 
was succeeded by the present director, Sir Daniel 
Hall. A very useful list of staff and other workers, 
who have been at the Institution during "^e past 
twenty-five years, m included. Their past and present 
professional appointments are given. This list is 
followed by lists of present and past members of the 
garc^ staff, and these ate followed by a vajual^ 
bibliography of pubtioatkms by the Staff, past Imd 
present. ' ^ 
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StmpliM MwuAdic Acid Tmtm«nt of Urinary Infections 

Tbs tiae of loandelio aoid. o now urinary antkeptic, 
was the subject of a note in a former ismie of Natctre 
(lt6, 4S2 ; ID35). In order that the antisoptio action 
may be exerted, it is necessary for the lu-ine to be 
acid (pH below 6’6), and this was at first effected 
by the simultaneaus administration of ammonium 
o^ride in an amount of 4~B gm. doily. Treatment 
witli this agent has now been simplified in various 
ways, wlilnh also tend to reduce the disadvantages 
of the original method, such os the risk of nausea 
and vomiting, excessive acidity, and albuminuria 
with casts. Boots Pur© Drug Co., Ltd., Station Road, 
Nottingham, coin][)ound the mandelio acid with acid 
sodium phoapliato as the acidifying agent, with sodium 
bicarbonate in sufficient quantity to neutralise the 
acid, and suitably sweetened with saccharin. This 
prej^aration is put up under the name of ‘Neokot*, 
compound mandelic acid granuloa, the dose of which 
is two teaspoonfuls in a little water four times a day. 
The British Drug Houses, Ltd., Graham Street, 
London, N.l, make use of ammonium mandelato, 
which is put in tlie form of an elixir tuuier the name 
of *Mandelix', of which 2 fluid draolims constitutes 
the normal adult dose. This usually suffices to main¬ 
tain the requisite acidity ; exceptionally, it may be 
nooessary to administer aimuonium c^hlorido in 
addition, for which purpose capsules contivining gram- 
doses are supplied. A ‘Mandelix Outfit' contains 
these agents, together with a testing outfit to ensure 
the proper urinary acidity. Descriptive booklets may 
bo obtained on application from the two firms named. 

Mining in South Australia 

Wm have received from the Department of Mines, 
South Australia, the “Mining Roview", No. 62, for 
the half year ending Juno 30, 1936. After some 
preliminary notes on recent mining legislation, 
including whore and how to get more details for 
thc^ who require them, there follows a series of 
roptorts on Government drilling and Goveniment gold 
and silver recovery, reports of the Commonwealth 
Council of Scientific and Industrial Research, reports 
by the Government assistant geologist «id various 
inspectors of mines, etc. The total valxie of the 
mineral production of the State of South Australia 
from 1841 until 1934 is given as 53^ million sterling, 
of which copper ranks for something more than 
33 millions, ironstone for 12,200,000 and gold only 
for If millions, the production of the other minerals 
hemg unimportant. 

OseChoslovak Microchemicai Society 

A CdaoBdBXiOVAK Microchenfical Society was 
founded on April 25 in Prague at a gathering of 
about two hundred chemitats, f^m both Czech and 
Oennan soientifio and industrial circles. Prof. J. 
Heyrovrit^, professor of physical chemistry at the 
Charles University, known for his mioroohomicai 
polarogntphie studiee, has been elected president. 
The activities trom inaugurated by a lecture 

by Dr. C. J. von Nieuwenbuzg, professor of analytical 
in the Delft Technical High School, on 


*‘Why and Whore Microchemistry ?” Austrian 
miorochemists were represented by Prof. Fritz Feigl, 
prof€)ssor of chemistry in the University of Vienna. 
The Society intends to co-operate with microchemicai 
societies and clubs of England, America, Holland ^ 
and Austria with the view of establishing an Inter¬ 
national Microchemicai Society. The official title of 
the Sofuety is “Societew microchemica O.S.R.” and 
its midress Prague 11, Albertov 2030. 

Eugenics Research 

Last year, a Darwin Research Studentship, ten¬ 
able for two years, was established by the Eugenics 
Society in honour of Major Loonard Darwin, the 
award being made to Dr- R. B. Cattoll, director of 
the School Psychological Clinic of Leicester. Dr, 
Cattell has been investigating the application of 
intelligence tests to (a) a urban, (6) a typical 

rural population of school children, to determine the 
average size of family at each level of intelligeuce. 
He is also applying intelligence tests to adults and 
children in the same families, to determine the 
correlation rates between parents and offspring. A 
second Darwin Research Studentship has now be<in 
established by the Eugenics Society on the same 
terms, for the investigation of racial crossing. The 
holder of this Studentship, whicli is of the value of 
£260 a year, will begin work in October. The par¬ 
ticular aspects of racial crossing to be investigated 
will be determined after a])pIications liave been 
received. 

The aoo-in. Telescope Disk 

Thk suc(!esafnl casting of the 200-in. telescope 
disk at the Corning Glass Works, America, has 
aroused world-wide inU>rest during the past eighteen 
montliis. An opportunity is being given to Englisii 
soiontifio wt)rker» to learn some of the details of this 
achiev^einent since Dr. J. C. Hostetler, director of 
development research at the (^’oming Glass Works, 
who boa l)©en intimately associated with the casting 
of the disk, is to give an address on the subject on 
Friday afternoon, July 3, at 4.30 p.m. in the lecture 
theatre of the Institution of Electrical Engineers, 
Sax'oy Place, London. The lecture has b(^n arranged 
under the auspices of the International Congress on 
Glass which opens in London on July 2, and Sir 
William Bragg has kindly consented to take the 
chair at the lecture. Admission is free and no tickets 
are required. Further information, however, may be 
obtained from Prof. W. E, S. Turner, General 
Organising Secretory, International Congress on 
Glass, University, Damall Rood, Sheffield, 9. 

Royal Geographical Society: Medals and Grants 

His Majesty the Kmo has approved the following 
awards of the Royal Medals of the Royal Geographical 
Society; Founder's Medal to Mr. G. W. Murray, 
director of desert surveys, Egypt, for his long-con¬ 
tinued e^lorations and surveys in the deserts of 
Sinai and eastern Egypt; for his studies of Badawin 
tribes, and his unstint^ help to desert expeditions; 
Pedron'a Medal to Major R, E. Cheesman, for valuable 
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sorvioe to geography during nine years reaidenoe in 
north-west Ethiopia, including reconnaissance and 
surveys of the course of the Blue Nile and exploration 
of liuke Tana and its islands. The Council of the 
Society has made the following awards : Victoria 
Medal to Dr. Stanley Kemp, for his work in surveys 
of the Southern Oo<^an ; Murchiaon Grant to Mr. 
Michael Lealiy, for lus explorations of Central New 
Guinea ; Boole Grant to Muhammad Ayub Khan, for 
his surveys on three expeditions under the leadership 
of Sir Anrel Stein in East Persia, 1931-34 ; Cuthhert 
Peek Grant to Mr. T. H. Harrisson, to assist him m 
his proposed expedition to Now Guinea; QHL 
Menwrial to Lieut. A. L. Nelson, for liis charts of 
the South Sandwich Group, South Orkneys, and 
South Slietlanda. 

Announcements 

The Secretory of State for the Home Department, 
the Minister of Health and the Secretary of State 
for Scotland have appointed Mr, J. F. E. Prideaux, as 
assistant director of medical services, Ministry of 
Pensions, to be a member of the Inter-Departmental 
Committee appointed in April, 1936, to inquire into 
the arrangements made in Great Britain for the 
restoration of the working capacity of jiersons 
injxired by accidents. 

The fifteenth international medical congress known 
as Lea Joumies Midicalea de Bruxellea will be held at 
Brussels under the presideiicy of Prof. Robert Danis 
on June 20-24. Further information can be obUined 
from the Secretariat, 141 rue Belliord, Brussels. 

The tenth general meeting of the Dbohema 
(Deutsche Gesellsohaft fiir chemisches Apparatewesen 
K.V.) will take place in Munich on July 10, on the 
octjasion of the general meeting of the Society of 
German Cliemists. 

The Senate of Buenos Ayres has passed a Bill 
whereby 150,000 Argentine pesos (about £8,400) 
wUl be allow^ yearly for the upkeep of a national 
institute of physics in its application to human 
pathology. Dr. Mariano R. Casfcex has been ap- 
pointed director. 

An International Congress of Anatomy, organised 
by the Italian Society of Anatomy, in which the 
oorreaponding societies of Great Britain, Italy, 
Prance, Germany, North America, Poland, Holland, 
Portugal and Latin America will take part will be 
held at Milan on September 3-8. Further information 
can be obtained from the general secretary, 31 Via 
MangiogalU, Milan. 

The twenty-fifth anniversary of the Sociedod 
A«tron5mice de Espafia y America will be cele- 
brate<l in Barcelona in October 1936 in connexion 
with on International Astronomical Exhibition which 
is being sponsored by the Spanish authorities. Par¬ 
ticulars of the meeting can be obtained from the 
president of the society, Dr. J. Comas Sol4, Paso 
do la EnsoftaiuBa, 6, Barcelona. 


June JJO, 1896 

The following appomtments have recently 
made by the Secretary of State for the Coloiuee: 
D. W. Bishopp to be economic geologist, British 
Guiana; P. G. Walton-Smith to be biologibal 
assistant, S^nge Fudiery Investigation, Bahamas; 
L. y. Waumsley to be engineer^ Posts and Telegraphs 
Department, Malaya ; F. IV. Winckl^ to be tobacco 
specialist, Jamaica ; Dr. Q. Bryce (senior agricultural 
officer) to be assistant director of agriculture, Nigeria ; 
C. J. Tyndale-Briscoe (superinteodent of education, 
Tanganyika) to be director of native education. 
Northern Rhodesia; R. H. Tyrwhitt-Drake (district 
surveyor, Kenya) to be director of surveys and land 
settlement, Zanzibar. 


Apflioations are invited for the following i^point- 
ments, on or before the dates mentioned : 

A toacher of mathematics and a teacher of technical 
drawing in the Wandswortli Technical Institute, 
London, S.W.18—The Secretary (Jime 22). 

A lecturer (Grade He.) in organic chemistry and 
an assistant lecturer (Grade III) in chemistry in the 
University of Birmingham—^The Secretary (June 25). 

A lecturer in metallurgy in the Chelsea Polytechnic, 
Maxu*esa Road, London, S.W,3—^The Principal 
(June 25). 

A lecturer in metallurgy in the British Foundry 
School—^The Secretary, British Foundry School, 
Central Technical College, Suffolk Street, Birmingham 
(June 26). 

A male junior assistant chemist in the Royal Gun¬ 
powder Factory, Waltham Abbey—Tlie Principal 
Clerk, Royal Gunpowder and Small Arms Factories, 
Enfield Lock, Middlesex (Jime 27), 

A teacher of meehonioal engineering in tha Smeth¬ 
wick Municipal College—The Director of Education, 
Education Offices, 215 High Street, Smethwick 
(June 27). 

An assistant lecturer (Grade IQ) in physics in the 
University of Liverpool—The Lyon Jones Professor 
of Physics (June 30). 

A principal of the National IVaining College of 
Domestic Subjects, 72 Buckingham Palace Road, 
London, S.W.l—^The Chairman of the Governing 
Body (June 30). 

An assistant physicist (X-ray and radium work) at 
the Hammersmith and Lambeth Hospitals—^The 
Medical Officer of Health (Staff Division 2), County 
Hall, Westminster Bridge, S.E.l (July 1). 

An organiser of School Museum Service in Dofby- 
shire—l^e Director of Education, County Education 
Office, St, Mary’s Gate, Derby (July 7). 

A professor of botany in University CoUege,. 
Nottingham—^The Registrar (July 11). 

A University lecturer in geography in the Univer¬ 
sity of Cambridge—F, C. Phillips, Department 
of Mineralogy and Petrology (July 16). 

An assistant to the chief engineer of the Port of 
London Authority, London, E.0.3-^The General 
Manager (July 17), 

A prolbssor of geolc^ hi the University of Abwr^ 
deen—^The Secretary (August 81)* 
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Letters to the Editor 
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intended for this or any other part of Naxubb. No notice is taken of anonymous communications. 
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Theory of the Stecn-Gerlach Effect 

In oontimiing the development of the theory of 
the masses of protons and electrons, according to 
which fN^, are the two roots of the equation 

10 m* — 136 mm* + m, =* 0, 

1 have obtained a confirmation which seems of 
interest. Considering a hydrogen atom, and intro¬ 
ducing a magnetic field by a gauge transformation, 
the theory is found to give values of the magnetic 
energy which agree with the results of the Stem-Gerlach 
experiment—results commonly (but, as it would 
seem, wrongly) supposed to show that tlie proton 
has 5/2 units of sfiin. It is diSoult to describe this 
apj^oation apart from the rather comprehensive 
theory—contained in a book now in the press—to 
which it belongs ; but the following will perhaps 
indicate the line of treatment. 

As in oelestiol mechanics, we analyse the motion 
of the two particles forming the hydrogen atom into an 
external motion, represented by a mass Af -f m* 

moving with the centre of mass, and an internal 
motion, represented by a mass ^ mpm«/(mp + m«) 
aesociated with the relative co-ordinates. Corres¬ 
pondingly, we have external wave functions 
simllchr to those of a free electron or proton, and 
intomal wave functions 4 'i* 9 % which are the well- 
known fimotions determining the internal quantum 
states of the atom. Each wavo function is 
a superposition of elementary wave functions 
distinguished by parameters which we denote 
collectively by a ; denoting the co-ordinates {x, y, 
z, 0 collectively by x, we denote the elementary 
functions by a). An essential difference between 
the external azid intomal wave functions is that 
«) is a continuous function of a, but a) 
exifita only for discrete values of a. 

In current practice, the difference between con¬ 
tiguous and discrete wave functions is inadequately 
oonskleired (more especially in formulat^ the relation 
between double and simple wave functions); and my 
determination pf the masses tn^ 7 ^ was obtained 
by showing that, in order to validate the current 
practice, it is necessaxy that the masses should satisfy 
the equation above-mentioned, or equivalently that 
M/p. should be 1 S 6 V 10 , More precisely, it is the 
gwieral dynamical equations Urkidi are vsdidatod by 
aasi^wg tiiese masses to the elementary particles. 
But, if we apply a gauge transformation, continuous 
mnd dimiete wave iiimctions must still be dis- 
tingUBhed; for represents a density in a 4- 
dumansional volume eletiterat dx, sand 4 ^ 9 * represents 
a density in a 10 -dinipnBional volume-e^nent daoda. 
(l!be of dimefisions of dstdoc ia found in the 

mvistl^ion of t^^ masses, and m^Ues the de- 
tO vin the above Vahie of Af/p.) 


We employ an imaginary gauge transformation to 
create a notitious electromagnetic field in the same 
way that an acceleration of the co-ordinate frame is 
employed in Einstein*s theory to create a fictitious 
gravitational field. If the 4-dimensional volume- 
el^nent is multiplied by 10 -dimensional 

element is multiplied by The corresponding 

densities 4 ^ 9 i, 4 ^ are changed in the inverse ratio; 
so that ();{, 94 become multiplied by and 4 ^*, 9 * 

become multiplied by (It is necessary to 

mention that the wavo fimetions 4 '» 9 used in the 
present theory undergo the same gauge transforma¬ 
tion, 9 being defined differently from the correspond¬ 
ing function in Dirao*s theory, which would undergo 
the inverse transformation to 4 *-) It follows that for 
the same transformation of gauge, and therefore for 
the same macroscopic electromagnetic field, the 
moniontum operators are : 

For discrete wave funotiona, — idfBXfi 4 - ; 

For continuous wave functions, — 4 - ( 6 / 2 ) x^. 

The factor 5/2 is carried through into the mutual 
energy of the particle and field ; so that the particle 
of mass Af with continuous wave functions has a 
magnetic moment proportionately 5/2 times as great 
os the particle of mass with discrete wave functions. 
The common interpretation of the experiment con¬ 
fuses the fictitious particle corresponding to the 
external wave function with the proton, and that 
corresponding to the internal function with the 
electron, M and y. being very nearly equal to mp 
and m*, reep^tively. 

The foregoing result applies to strong magt^tic 
fields. A magnetic field determines a de^ite timo- 
direotion, namely, that with respect to which it is 
purely magnetic, electrical components vanishing. 
When the field is strong, the internal states of the 
atom are coupled to this time-direction. When tbs 
field is weak this ooufding ceases, and the 'time* in 
the internal state is a co-ordinate of a different 
character. Although usually denoted by it is a 
(linearised) interchange co-ordinate. The effect of a 
gauge transformation on this co-ordinate is rather 
difihetdi to investigate ; but, so far as I can make 
out, it is gauge-invariant. This would make the 
volume^loment for internal wave functions effeotivoly 
S-dimenaional, and thus change the Stem-Gerlaoh 
factor from 10/4 to 10/3. There appears to be some 
experimental evidence which supports this expected 
modification in weak fields. 

A. S. Eddikqton. 

Obs^atory, 

Cambridge. 

June 6 . 
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Hyperfine Structure of the Resonance Lines 
of Silver 

Thk structure of the rasonanoo linos of silver has 
been investigated by the method of absorption in an 
atomic beam, the high resolving power instrument 
being a Fabry Perot ^taloti with plate separations 
between 2 cm. and 10 cm. Each line was found to 
possess four components ; for the lino 5 — 5 ‘Ps/i* 

3281 A.» the positions wore 0*000^ — 0*013, — 0*062 
and •' 0*077 cm.-^ and for 5 Su, - 5 3383 A., 

they wore 0*000, - 0*013, ~ 0(>68and - 0*084 cm.-^ 
In both lines the two ctmipononts of shorter wave¬ 
length were nearly equal in intensity and very much 
stronger than the two of longer wave-length, which 
were also of nearly equal intensity; photometer 
curves of the absorption showed that the intensity 
ratio of the strong lines to the weak lines was 
approximately 3:1. 

Ah the structure is nearly the some in both 
resonance lines, it must be duo mainly to the common 
level 6 Silver consists of two isotopes, 107 and 

109, their abundanoy ratio being about 1*3 : 1. Each 
isotojK) must therefore give rise to one of the strong 
components and one of the weak components, the 
intensity ratio being 3:1; from this it follows that 
the nuclear spin of both isotopes is J. 

The dili’erence in abundantjy of the two isotopes 
is small, and the two strong linos (and also the two 
weak lines) are nearly equal in inttuisity ; however, 
the phott>meter curves showed that the component 
at — 0*013 cm.*^ was rather stronger than that at 
O'000 c!n.'^ and that at — 0*052 was stronger 

than that at — 0*077 crn,'^ It therefore appears 
probable that — 0*013 cm.-* and 0*062 cm.-» are 
duo to ^”Ag and 0*000 cm."‘ and — 0*077 cm.'** are 
due to ^**Ag. Oil this assumption the nuclear magnetic 
moments, calculated from Goudsinid’s formula^ for 
the splitting of an Sn^ term, are - 0*10 nuclear 
magneton for ‘•’Ag and — 0*19 nuclear magneton 
for ‘"Ag. There is also a small isotope shift, the 
centre of gravity of the lines of ^^Ag being displac^ed 
by about q- 0*004 cm.-^ 

The difficulty of measuring the small difference in 
intensity of the very close lines 0*000 and 0*013 cm.~ ^ 
is very groat, so that the possibility that 0*000 and 
— 0*062 belong to one isotope and — 0*013 

and — 0*077 om.-^ to the either, is not quite excluded ; 
in tins case tlie nuclear spins would still be but 
the magnetic moments would be -'0*13 and - 0*10 
nuclear magnot<m, and the isotoiie shift 0*014 
emr^ 

A doublet structure observed by Hill* is in agreii- 
mont with the above result, the small separations 
Iwing unresolved on account of the veiy much greater 
Doppler width of the lines given by the hollow 
cathode tube which ho used ; in order to resolve 
the smallest separation, the temperature of the tub© 
would have noedtxi to be about 16® Abs. The intensity 
ratio wliich ho observed was falsified by incomplete 
resolution, the Doppler wing of the strong component 
overlapping the weak component; if this is allowmi 
for, the intensity ratio is in agreement with the 
value 3 ; I. 

D. A. Jacksok. 

H. Kithn. 

Clarendon Laboratory, 

Oxford. 

May 8. 


Anomalies tn the Fine Structure of the First 
Spark Spectrum of Iodine 
Thbbs years ago, the multiplet and hyperf^ 
structures of the ^^^-system of the first spark spectrum 
of iodine wore analysed by me^, and I deduced the 
nuclear spin of iodine to be 6/2. Recently, Laoroute* 
has published an extensive multiplet classification of 
the *D-system, and established numerous terms. It 
has now become possible to construct the hyi)erfin© 
structure scheme of this system. I wish tO report 
here remarkable anomalies in the fine stniotur© of 
certain terms of the *D-system. 

The structure of the line X6678*l classified by 
I..acrouto as (*D)6s*D, —is given in Fig. 1. 
The fine Htrncture interv^als in the term (‘Dlfis'D* are 


to 


-)7p -.cir 






i0\ 


Z3 




j_L 


\Xi6 7H.1cak\ 
44 







mern* 


.236 cm ^ 


Fig. I. 


irregular and do not obey Land^’s interval rule. 
Next, the line X4060*2 classified by me as (VS06rf*Do — 
{■D)6p*Di consists of three components: 

0‘0(K) (4), +0*081(3), +0-121(2) omrK 

Numbers in parentheses represent the intensities. 
Sine© the y-vahie of the lower term is 0, the intervals 
of the components give directly the fine sttuctiire 
intervals of the upper term (»D)6p*Di. Here the 
F6/2-7/2 interval is smaller than the F3/2-5/2 
interval, a phenomenon which has never been ob¬ 
served in any term of another spectrum. 

One might, at first sight, intemret such a break¬ 
down of LMid^*s interval rule as due to perturbation 
by terms lying very near to (*D)6s»D, or (*D)fip»D|, 
But 1 have failed to discover such terms. On the 
other hand, CaSimir* has proposed the theory of 
nuclear electric moment, in order to account for a 
smell systematic deviation from Land4*s inte^el 
rule. Further extension of his theory will pwhi^ be 
able to account, at least quafitatively, fiwr the re¬ 
markable anomalies in the todine spark speefcnimv 

It may be noted that the data |^ven are not 
in agreement with those recently publt^ed by 
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lohuaky*. HoreoVOT, the &ne structure schemes for 
the terme end reported by him are 

a|^arently iaoor^t, sbaoe they can interpret neither 
his Ovm escperimental results nor mine without 
ambiguity, 

FuU details will be published in the Proceedings of 
the P^fsioo-MathenMikal Society of Ja/pan in the near 
future. 

K. Murakawa. 

Aeronautical Research Institute, 

Imperial University, 
jfComaba, Tokyo, 

April 


>5c<. InH, f*Aw. Chem. /tor. Tokyo, SS. 285 (1083). 
" Afi«. I^Hguo, t. 5 (1935). 

* PStfrtos. S. nt 0985). 

^ Proc, PAv«. Soe.f 49. 49 <1986). 


Structure of Light Waves 

8 zb J, J. Thomsok has explained in his recent 
letter to NAXtTKB^ that the discontinuity in the 
structure of light waves (a ‘singularity’), to which I 
directed his attention in iny commento* upon his 
views on the nature of light*, need not be provided, 
as I wrote, by a permanent “guiding" cylinder of 
different medium, but can l>e generated inside the 
atom and travel with the wave packet. 

I do not wish to criticise this hypothesis hero, 
especially as Sir J. J. Thomson apparently does not 
oiatin to And yet a complete explanation of tlio 
prooeas of ejection of singularities fh>m the atom, 
but only suggests the way of flndixig this explanation. 
However, in view of the fundamental nature of the 
problem, 1 think it useful at this stage to fonnulatc 
briefly the common points and the essential dif¬ 
ferences in our method of approaching it. 

We both liad a common objec^t in view, namely, 
to connect light and material corpuscles. In pur 
suing this object, Sir J. J. Thomson in his communi 
cation to Natubb, and I in my previous paper*, 
both used the same phyaioal idea of axially sym 
metrical electromagnetic waves propagating aiong 
the axis, and up to a point followed exactly the same 
method of mathematical analysis, but the solution 
of the Maxwell equations which I rejected, mainly 
in view of the existence of singularities m this solu¬ 
tion, proved to be useM to Sir J, J. Thomson just 
because of it. This was by no means accidental, but 
very logically followed from the essential difference 
in the approach to the problem. While Sir J, J. 
Thomson wanted to introduce singularities (a “core") 
into the photon, I endeavoured not only to avoid 
them in the light waves, but also to eHininate them 
from the ‘^material" ooipuscles (and the matter ae a 
semrate entity ae well)*. 

Which method of approach may prove more 
fruitful can be jddged only from future developments. 
While I am naturally inmined to regard the method 
on which I am worldng as more promisinff, I fhlly 
appreciate the importance of Sir J. J. iSiotnAon^a 
oontributi<>n in suggesting the alternative method. 

N. S. jATOliSKV. 

I>avy IWaiday Laboratory, 


t Institution, 
,W.l. 
MayfL 



1999. 

I t9flW. 

4iV Md »4t (1995). 


Viscosity of Air 

Ik deducing the value of tlie electronic 
charge, Millikan assumed for tlie viscosity of air 
Tj,, (1822*7 ± 0*9) X 10-^ Recently KellStrOin* 
has obtained the value v],s ^ (1834*8 ± 8*0) x 10”^, ^ 
by a rotating cylinder method. This higher 
value, together with Millikan’s data, leads* to 
e =» (4*816 ± 0*013) x lO"^* K.s.u„ in agreement with 
the X-ray-grating-orystal estimates of e. 

During the last few months, I have measured the 
viscosity of dry air (at atmospheric prossuro) by a 
capillary tube method. The ends of a wide-limbed 
tube contedning paraffin oil (of density 0*87) were 
connected by a closed system consisting of two 
capillary tub^ in series. Initially the oil is displaced, 
and in attaining equilibrium it drives air through the 
capillaries. Care was taken to avoid constant and 
systematic errors; and two ‘U* tubes, two seta of 
calibrated capillary tubes, and two methods of drying 
the air were used. The experiments wen» carried out 
at temperatures ranging from 13*6° 0. to 16*0® C. 
Assuming that t) increases by 4*93 x 10 "’ per degree 
centigrade rise in temperature*, I find 

T)„ « (1834*7 ± 0*8) X 10-’. 

I had expected that my result would confirm the 
lower estimate of the viscosity ; but it is in good 
agreement with KellstrOm’s value. 

Using Millikan’s and the more recent oil-drop data*, 
together with my value for the viscosity, I deduce 
the two estimates : 


^ (4*816 ± 0*006) 

* “ H*800 ± 0*005( 


University, 
Reading. 
May 4. 


X IV-'® K.S.U, 

W. N. Bokd. 


• G. Xeaatrdm, NAruKS. 189, 682 (1936). 

• K. T. Blrge, Phy§, /tow.. 48, 918 (1935). 

• B. A. Atm. Phytiky 41. 760 (1913). 

« B. BAcklln end H. Ftomborg. NAtims, 197, 656 (1936). 


An Interesting Infra-Red Absorption Band 
in Fused Quartz 

To check the calibration of an infra-red spectro¬ 
meter, we attempted to locate a fairly sharp l^d of 
fused quartz reported by Dreiaoh^ as existing at 
2*76(i with an intensity of absorption of 76 per cent 
when a 5 mm. specimen was used, and located by 
Parlin* at 2*71(1 with on intensity of absorption of 
66 per cent in a 2 mm. specimen. To our surprise, 
no such bond appeared, although we used several 
different plate and lens specimens, the thickest 
sample having a thickness of 5 mm. In the mean¬ 
time, a p^ier by Drummond* has appeared, pre¬ 
senting a droful plotting of the spectra of crystalline 
and quasrtz. With 6 mm. samples of tl^ latter, 
he found a 2*73p band with a 20 per cent absorption. 
His paper is particularly mterestmg because it plots 
for comparison the values of tli^ absorption co- 
eBQioient K for fused quartz and for the ordinaiy and 
extraordinary rays of crystalline quartz. ThrouJ^out 
the 4-*B|jt region, the graph for fu^ qui^z assumes 
a kind of average position for the other two, which 
are quantatively similar to each other. But in the 
8 p r^on there is a profound difference, a fact dis- 
eovmd by DreisohS who ascribed it to a destruction 
of the crystal lattice upon fusion, the inference being 
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that fusion shifts a crystalline bond to the new 
position, 

An exaraination of the curves of Dreiaoh or of 
Dniimnoiid justifies this conclusion. But the varia¬ 
tion in the depth of the 2 •7^1 band in the investigations 
cited, and its absence in all of our specimens, niedcos 
this interpretation doiibtful. To account for the 
variation displayed one would have to postulate an 
agoing offoct; yet it is probable that some of the 
specimens used by Drummond were older than ours. 

It is more probable tliat the 2»7p band arises from 
an impurity which occurs in some samples but not 
in others. Correspondence with representatives of 
two companies that manufacture fused quartz ware 
indicates that this is not an impossible interi)Te^tation. 
A clue to the source of the impurity is eontaine<l in a 
paper by Dord Rayleigh*, who points out the existence 
of water and carbon dioxide in at least SiO* in the 
form of pure sand. If the band is caused by either 
or l>oth of those materials, they must exist as in 
solution in the fused quartz, since not enough mole¬ 
cules could exist as gas in jxiokets at a reasonable 
pressure to produce the depths of band observed. 
Carbon dioxide has a well-known barul at 2‘7p, and 
rwent work of Plyler and Williams* on the spectrum 
of solutions of water in acetone, and as yot impub* 
lished work of EUis and Kinsey on the absorption of 
a very dilute solution of water in carbon disulphide 
seem to indicate that the 3fx band of water in dilute 
solutions assumes a position more nearly equal to 
that of water vapour near 2'7fjL. 

J, W. Kllih. 

W. K. Lyon, 

University of Oalifoiuia 
at Los Angeles. 

April 23. 


* T. ])rehClL Z, Vhv$., 42, 426 (1927). 

• W. A. Pwlin, PAw. Ret., 84. SI (1929). 

» D. G. Bnimmona, Proe. Jioy, 8oc., A, 168, 318 (1936). 
‘ Baylelgh, Proe. Opt, Vonvenium, 1,41 (1926), 

» PlyltT *nd WlUlam#, P/iye. Rev., 16, 197 (1936). 


Radioactive p-Decay and Nuclear Exchange Force 
as a Consequence of a Unitary Field Theory 

I'he: hyf) 0 thesi 8 is put forward that positive 
ole<'.tron, neutrino, positive proton and neutron are 
four different quantum states of one elementary 
particle. Such an assumption would trivial unless 
transitions between the different states occur. It is 
required that Dirac's equation follows from the 
the-tory, and that the conservation law of electric 
charge holds, so only a small number of transitions 
are allowed. If in addition we satisfy a certain 
synunetry condition (oorresjwnding to the conserva¬ 
tion law of Jordan’s neutrino cluirgo^) the number 
of possible proctesses is further r 0 <luced. The per¬ 
mitted transitions are : 

(I) positive electron neutrino 

(II) positive electron neutron 

(III) positive jiroton neutrino 

(IV) positive proton 3 * neutron. 

Any one of these transmutations con occur only if 
another one of them takes place in the reverse 
direction. 

Process (IV) (from right to left) and (I) (from left 
to right) give rise to a transmutation of a neutron 
into a proton, while simultaneously a positive 
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electron (being in one of the negativo energy states 
of Dirac's theorj^) becomes a neutrino, Thxis a 
‘Dirac hole’ (to be identified with a no^tive electron) 
and a neutrino are produced. An explicit calculation 
accoi^ing to this theory gives the Fermi* formula 
for radioactive p-decay. 

If the transformation (IV) of one pi^icle is 
tjouplod with the same transformation (of a second 
particle) in tlie reverse direction, the corresponding 
interacttion energy is the one postulated by Majorana* 
in order to explain nuclear constitution (excliange 
force neutron-proton). 

Combining T, II, III and IV, there is a number of 
further reactions possible which will be discussed 
olsowherc together with the ocunplete theory*. As 
soon as the neutrino theory of light* con bo formu- 
latcKl in a satisfactory way, wo have a unitary field 
thwiry, its field variable bc?ing a spinor of 16 com¬ 
ponents. 

EHNEST C^. 0. tSnnECKELBKRG. 

Institut do Physique, 

Universitt^ do Gtm^ve. 

May 7. 


Monlun, Z. Phye., 98. 759 (1936). 

* E. Eermi, Z. Phyt., 88. 161 (1934); Konophiaky *nd Uhtonbeck, 
Phya. Reo., 48. 7 and 107 (39.36). 

•Majorefia, Z. Phya.. 88, 137 (1933). 

* To Ixi puullslied In tlw Ilelv. Phya. AeUi. Rtde added in proof: H 

wortti wlillo to point out that combinatfoua bciweeu (1) and 
(HI) or lujtwwm (II) and (IV) which load to deatniotlou of heavy 
particles, cannot occur If the negative electron and the positive proton 
are both cousldered as true w^iefsa (being the opposite of the ^Ivoles' 
or aiitipartlc^s In Uirao’s tnoory), 

* J/. (ie Broglie, "Unc nouvelle ooneeptlon de la liiTnJtre", Aotualltd 
sclent.. Hermann, Paris (1034), FurtW progreM liaa been accom¬ 
plished by WenUel, Jordan, Kronig and Sciiener; for refeiencea 
compare Jordan (wf. 1) and z. PA##,, 90, 112 (1986). See also Kronlg, 
Natcrk, X87, 140 UB36). 


Influence of (Estrogens on the Prostate Gland 

Rkctent investigation ‘ suggests that the benign 
enlargement of the prostate wliich occurs spon¬ 
taneously both in elderly men and aged dogs is a 
consoqucnco of mstrogenio stimulation. No evidence 
has, however, been found hitherto which demon¬ 
strates the identity of the histological changes 
throughout the naturally and experimentally en- 
largcMl prostates, and only such evidence can provide 
the i^onclusivo st4^p in the substantiation of the 
hyix>thosis. It is therefore important to record the 
fact tliat a specimen of a spontaneously enlarged 
prostate in a dog, which has recently betxime avail¬ 
able for study, presents a histological picture identical 
with that provided by the prostates of dogs experi¬ 
mentally treated with relatively largo doaes of 
cjfwtrone*. Tlie characteristic epithelial changes of 
the exi>erimental ijrostato, which are not seen in the 
fisual spontaneous enlargcrnont, ore reproduced in 
detail in this specimen, and it may be Eiaeumed that 
their usual al^noo is due to a iosser degree of 
testrogonic stimulation than was the case in the 
animal under consideration. 

The specimen will shortly be reported on m detidl 
in collaboration with Mr. J, R. Groome, of the 
Department of Zoology, University of Oxfords 

S, Zitckrovan. 

Department of Human Anatomy, 

Oxford. 

May 27. 


‘ S. E. de JoMfti, ATcn.jm, rmurm. Thertm,, 
Burrow#, Amer. J. Omser, 88, 480 (1936). A. iC t* 

“ ip, t», 926 (x4jg). 8. Euokenwm, ibid.. 

» 8. E. de Jough, Am Bret, 0, Ho. 10 ixi 
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Riumm Effect of Gaaeoue and Liquid Sulphur Trioxide 
and of Mixtures of the Trioxide with the Dioxide 
Tkk number of Kaman frequencies to be expected 
for the molecule 60* ie either three or four, acu^ording 
as it has the symmetry i)*A (plane form) or C*t 
(pyramidal symmetry). The ^man spectrum of 
gaseous sulphur trioxide was determined with a 
Hilger Jpj S}3octrf>graph, but only the frequency 
l0dB’6d:0*fi was found with certainty^ A decision 
on the structure i« thus not possible, as the infra-reel 
absorption of sulphur trioxide is, so far as we know, 
unknown. 

Bhagavantarn examined the Raman spoctnim of 
the liquid trioxide and its change with temperature. 
The iiitensitieB of the frequencies 636, 1068 and 


tOtJ 



Tiq. 1. 


1403 as given by him inoreased with temperature, 
whereas the intensities of the other lines (200, 370, 
666 , 607, 1271 and 1480) diminished. His main 
results were confirmed by us ; the changes in intensi¬ 
ties with temperature, thotxgh very distinct, wore 
found somewhat loss pronounced. In long exposures 
the very weak lines 650 and 1616, mentioned by 
Veukateswaxan^, were also foimd. 

The number of frequencies found for the liquid is 
far too large to be explained by the presence of only 
single uK>1ecuies, SO*, even if one takes into account 
the possibility of resonance degeneracy causing the 
splitting up of one line into two others ; this has led 
Bhamvantam" to the hypothesis of the complexity 
of the liqtiid, a view put forward long ago for this 
subsitanco by A, Sihits on account of anomalies in 
the vapom proSBure*. The group of lines the intensity 
of which ineveaees with temperature is ascribed to 
(6D«h; the other lines are tirotight to belong to a 
doUUe moleottle B*0«. 


If in the Liquid an inner equilibrium between SO* 
and polymerised molecules (SO*)* exists, it wouUl 
be interesting to study the influcncic on the Rcunan 
effect of the liquid trioxide, when diluting it with 
another liquid with which it is miscible in all pro¬ 
portions. For that reason the Raman spectrum 
(at 60®) was determined of mixtures of the trioxide 
with sulphur dioxide, containing respectively 76, 5() 
and 25 molecular per cent of trioxide. In all mix¬ 
tures the three Raman lines of the dioxide were 
found in intensities determined by the contjentration 
of sulphur dioxide in the mixtvire. The influonce on 
the Raman lines of the trioxide of diluting it with 
the dioxide ia, on the contrary, very marked, eus may 
be seen from photometer records for the tliree 
mixtures reproduced here (Fig. 1) (I, 26 per cent ; 

II, 60 per cent; III, 76 jHjr cent sulphur dioxide 
respectively). The intensities of the Raman lines 290. 
370. 660, 668 , 699, 1271, 1490 and 1516 diminish 
strongly with dilution compared with the lines of 
the dioxide, whereas the intensities of the lines 530. 
1068 and 1390 increase considerably, when one takes 
account of the relative docroaso in concentration of 
the trioxide, when going from mixture I to mixture 

III. 

The influence of dilution on the Roman spectrum 
of liquid sulphur trioxide is thus very striking, and 
in complete agreement with the conception of an 
inner equilibrium in the liquid between single and 
polymerised molecules, in tlio sense of SmitsV 
theory. The dipole moment of the gaseous substance 
is being measured, os it may facilitate a decision 
about the symmetry of the molecule. In the eekse of 
a plane molecule, the electric moment would be zero. 

Wo am greatly indebted to Prof. Smits for his 
interest in the work. 

H. Gkbdino. 

Laboratory of Inorganic W. J. Nijvklo, 

and Physical Chemistry, G. J. MunnRtt. 

University, Amsterdam. 

3VIay 11, 

* Tho vApour Qontaliu only atngle mol«oulofl ; compare A. 
and N. P. koerman, Natttrb, 098 (1904). 

*PhiL Mao., (7), 15, 26B (19a3). 

*Jnd. J, PAw., 6, part 1, 49 (1030). 

* A. BmlU, VdTMl, Hon, AM. AnuUtMm, 82, 849 (1923); Naturs. 
Ua, 8&& (1924). 

Raman Spectrum of the Icc-likc form of Sulphur 
Trioxidc 

The Raman sijectrum of the ioe-liko form of solid 
sulphur trioxide (melting point 16*8*^) was measured 
with the Hilger spectrograph and with a spectro¬ 
graph of largo aperture (JF/ 2 ), but small dispersion, 
constructed by Kipp. Tho following linee were found : 
292(1), 371(ld), 526(0), 662(i), 698(4), 1074(4, “ot 
sharp), 1273(2), 

A comparison with the results obtained with tho 
trioxide and with mixtures of it wdth the dioxide 
(see preceding letter) reveals the fact that the Raman 
lines of both tho moleoulos (SOs)i and (SO*)* ore 
present, those of (SO*)* having here by far the greater 
intensities. This is in contrast to the liquid, as may be 
seen for the strongest frequencies 1068 ((SO,)i) and 
1272 ( (SO*)*) from two photometer records repro¬ 
duced here (Fig. 2 : I, liquid at 70® ; II, S 9 lid at 12 ®). 
It is th^fore necessary to assume that the lattice 
of the »olid ice-like modification of sulphur trioxide 
oonskte of molecules (BO*)* (for the larger port) and 
single molecules (60*)} (in small quantities); in 
agreement with the hypothesis of the complexity of 
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the solid sulphur trioxide put forward by A, Smite 
and his oo-wotkers for explaining the vapour pressure 
anomalies of this remarkable substance'. 



FIO. 2 . 


We wish to thank Prof. Smits heartily for the 
interest he took in the work. 

H. CEBDlNa. 

Laboratory of Inorganic N. F. Moerbian. 

and Physical Chemistry, 

University, Amsterdam. 

May 11. 

'A. SmlUi. Katubb, us, 865 <1024); A. Smite sod N. F. Mocnnan, 
Natitrs, 1S4, m (1024). 


Deposits of Colloidal Graphite 
' In describing the design of au a ^particle counter 
that comprises a leaflet of aluminium attracted to 
an insulated point conductor, Wassiliew' mentions 
the use of indiem ink for fastening a cylindrical con¬ 
ductor to an insulator. Of the conducting contact 
materials that might be used for this and similar 
purposes, it is interesting to note that experimenters 
in the United States have found aqueous colloidal 
graphite generally useful. 

In tills instance, a globule of concentrated colloidal 
graphite in water provides a firm contcuit accom¬ 
panied by a decrease in the usual film resistance at 
the point of application. Such a cement spot not 
only provides a relatively large area with which to 
make contact, but also forms a comparatively strong 
binder for the so-called ‘cat’s-whisker* type of con¬ 
nexion frequently made for vacuum-condensed 
substances. It is said* tliat vacua of the order of 
10 “* mm. mercury can be obtained when several 
gr^hite contacts are utilised in one device. 

Similar contacts* to sample insulating materials 
for the purpose of determining their volume and 
surface resistivities, dielectric losses and constants, 
in no way alter the physical properties of the sub¬ 
stances in question or interfere with the treatment 
of specimens between tests. Commercially, colloidal 
graphite is used to ooment carbon filapment ends to 
lead wires in the base of carbon lamps. 

Wassiliew also suggests' that leaflets of glass 
sputtered metallically may be employed rather than 
foils of aluminium or pl^intun as cathodes of the 
counter system. For those wishing to eliminate 
metallic sputtering in tlie preparation of such con¬ 
ductive leaves, the same remilt could be obtained by 
painting with a eiunel-hair brush a deposit of 
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graphite on sheets of inaterial like CsQopihane, {^ass 
leaflets or even paper bases. 

On an ebonite surface the resistance of a ^aphite 
coating formed from a fairly dilute solution is about 
3,000 ohms per cm. square, the same being decreased 
to 2,000 oh^ for a polished surfaoe. 

Other applications where colloidal graphite de¬ 
posits may serve in place of metallio sputtaring 
include the coating of Rochelle crystals in pieao- 
electrio problems, the formation of guard rin^ for 
evacuat^ apparatus, coating of plate glow for 
electrostatic condensers, and the construction of 
electrodes in ionisation chambers. Commercially, 
colloidal gi-aphite fUma are said to be desirable on 
the cuprous oxide layers of copper oxide rectifiers 
and 6n the oxide layers of aluminium foils used in 
electrolytic condensers. 

Bebkard H. Pobteb. 

444 Madison Ax’cnue, 

New York City, N.Y. 

April 23. 

* B. 8. WautUew, Natceb. 187. 533 (1036). 

' C. L. HeiuhAW. Yftle XJnivr<raifey, 1035. 

* Church and Daynes. Ind. TVtw., S, No. 1 (1080). 


Origin of the Teleost Scale-Pattern and the 
Development of the Teleost Scale 

Aooobding to current accounts of scale formation 
in Teleosta, the scale papillte originate as independent 
centres of growth, their constituent cells being 
derived from the immediately underlying dermis. 
The remarkable regularity of arrangement of the 
scales in most fishes has always attracted attention 
and has led Backman' to suggest Uiat each papilla 
exorcises an inhibiting infiuenco on the development 
of the immediately surrounding tissue. 

Recent investigations by me (principally on species 
of the genus Salmo) show that these views are quite 
incorrect. In Stdmo the first papilks arise as aggrega¬ 
tions of mesoderm cells along the lateral line, ea^ 
one immediately beneath a sense organ (neurooaa4t). 
Each of these primary papillsB soon shows a dorsal 
and a ventral extension consisting of outgrowing 
fibroblasts. These outgrowths are iuojiined obliquely 
forward, crossing the underlying myotomes and 
pushing their way between the dermis epidermis. 
The other papLlha of the body arise at intervals along 
these oblique outgrowths and are fanned by loo^ 
multiplication of the fibroblasts. This accounts for 
the regular sequence of diagonal scale rows which is 
so characteristic of Teleosts. As regards the spacing 
of the papill® along each outgrowth, it may be 
minted out that it is a gene^ chaiaoteriatio of 
fibroblasts to multiply when packed tightly together. 
It seems possible that after advancing for a dktance 
the rate of movement of some of the oells is dbteckeeb 
thus producing a ’piling up’ of the cells following and 
reciting in the concentration necessary to induce 
mitotic activity. This would autonatioally pmxdt a 
further advance and a similar check. 

It seems likely, therefore, that the general process 
of scale formation is induced by the latent branch 
of the vagus nerve. In irutta an apparent exo^itioii 
to the scheme outlined above is to be found ux a 
small mid-dorsal patch of papilLs which arise as an 
independent centre of fibroWastio ftctivily a little 
bdiiud the supratemporal canal, 

Most recent investigators hava coxscliMlad either 
that the fibrifiory piate of the sctle is laid dowh J^ 
or that the plate and the ^hyidodeatine' ore 
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formed Bimulteineouflly. Aotually the ‘hyalodentine’ 
layer ia formed first. It is laid down after the manner 
of xnembirane bone» surrounded by osteoblasts. The 
term ^h^odetitine' should accordingly be dropped. 
The fibrillary plate is laid down against the Iwny 
layer, being formed probably from substances which 
have penetrated between the older osteoblasts. 

Fkrris Njjave. 

Dept, of Zoology, 

University of Manitoba, 

Winnipeg, Man. 

April 25. 

‘ anat. 0*». Jma^ 41 . 


Negrito Racial Strain in India 
The remnants of the Negrito race in the aboriginal 
population of South India were first discovered by 
Dr. B. B. Guba and reported in Natube*. In an 
extensive survey of the Perambiculam Hills within 
the Cochin Btate and the adjoining Analmallais Hills 
of the Coimbatore district ho foiuid, in all, 16 individuals 
with spirally curved hair of whom one was a l^ilayan, 
one a M&lser and the I'est were Kadars. The hair of 
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these people was of a frizzly tyi>e oquivolent to 
No. ^ of Martin’s scheme*, with the exception of 
two individuals whose hair was of the woolly type 
and more like No* h of the same scheme. In a recent 
survey of the Hill People of the Hajmabal Hills of 
Banted Parganas, I came across a boy of about foitrteen 
years of age in a place called Lilkotidh&orii (Rajmahal 
subdivision) belonging to the Bdgdi group with short 
spirak of a distini^y woolly type (No. h) (Fig. 1). 
He was very short (1,354 mm.)* The head was 
round and short, the maximiim length and breadth 
being 166 mm, and 142 mm. respectively, and the 
proportions between the two was 85*54. The nose 
was fiat and broad and the face was round and short. 
The UpSi however, were moderate and no prognathiain 
wosnotioad. Tbe skin colour was blaek, corresponding 
to No. 83 of von UusoliaQ scale. 

The Negritos found by Dr. Cuba wore equally 
pigiUaatedi but appeared to possess a more elongated 
head, only two mowing a pephalio index of 77'84 
and 79^88 respectively. Disoussing the origin of these 
people^ Dr. Guha his suggested* that Ihe basis of 
the Indian Negates was probably brachyoephalic, 
but ioege luhnixture with a primitive doUchooephatic 
Nishdic eiWnAht hod Ofterwatda modifiisd the head 
olMjpe* The boy with woolly hair discovered 


by me would appear to lend support to this conton* 
tion, and to indicate, as suggest^ by Dr. Cuba, that 
the Negritos in India, like the Andamanese, were 
originally round-headed ; and the change of the lieod 
shape has been due, as noticed to a smaller extent 
among the Bemangs, to the large absorption of the 
blood of a primitive dolichocephalic race which is the 
dominant element among the aboriginal population 
of Boutham and Central India at the present time. 

B. S. Sabkar. 

Bose Research Institute, 

93 Ujiper Circular Road, 

Calcutta. 
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Occurrence and Distribution of Chromosome 
Aberrations in Nature (Diptera) 

The problem of the frequency, tyi>e8 and distri¬ 
bution of chromosome aberrations in Nature has so 
far not bean studied. Yet in analyses of spontaneous 
mutations, of the divergency of spetuew and of the 
structure of population, this problem is of the greatest 
importance. Several separate oases on the occurrence 
and distribution of different aberrations in Nature 
have been described (Bturtevant, Blakeslee, Brink 
and otlkors). 

In the summer of 1035, 1,666 chromosome com¬ 
plexes from the salivary gland cells of the larvae of 
D, tnelanogaster from five populations (Kutais, Oori, 
Batoum, Bouchoum, Gelendzhik) were studied. Five 
different inversions were detected in the large auto- 
somes. Rather high concentrations of inversions 
were observed in the populations (the percentages of 
hoterozygotoa were 6*24 ; 1 *02 ; 8*28 ; 0*0 ; ]4*8). 
owing to which individuals homozygous for inversions 
were found. 

The most frequent chromosome aberration in f>. 
melanoffoater which contained an inversion in each of 
the limbs of the second chromosome (CIIL-CIIR) 
proved to be an allelomorph of the inversion CllLCy- 
CIIR which was found by Ward in Michigan (1918). 
Genetic experiments have shown that the individuals 
possessing two of these inversions are viable and an 
analysis of the salivary gland cliromosomes has 
shown that they are identic^. 

The chromosomes of D. funebria were studied in 
1935-36 in populations taken during December and 
January in two localities of Moscow. 220 individuals 
were investigated. About 76 per cent of them con¬ 
tained inversions. Due to this lugh concentration, 
some of the individuals were homozygous for inver¬ 
sions and others wore heterozygous for two or throe 
of them. 

A preliminary study of populations of D. obacura 
and other species of Drosophila has also shown the 
existence of inversions. 

An investigation of 250 larvra from three wild 
populations of Chlronomidse has shown 20, 43 and 
65 per cent of individuals heterozygous for inversions. 

All 434 chromosomes bemong inversions have been 
found. In the species studied about 30 per cent of 
individuals were heterozygous for invorsiouj 

The outstanding fact that all other types of 
obrpmoBome aberrations except inversions are missing, 
proves that their concentration in the populations of 
the species is very low. This may be caused either by 
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the peculiarities of the prooeas causing spontanooue 
mutation or by the diSerontial action of soloctiou for 
inversions on one hand, and against other aberration 
typos on the other. 

The widespread part played by inversions in the 
clivergtmce of spocios is apparently reflecfcod in 
phylogeny (as tlasoribed in this work), the laws 
governing the distribution of inversions in popula¬ 
tions and the faofc that wild populations are aatumtf^d 
with oliromosome abermtions. 

N. P. Dubinin. 

N. M, Sokolov. 

G. G. Tiniakov. 

Institute of Experiniontul Biology, 

Moscow. 
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Origin of the Word ^Monolayer* 

Fbof. Donnan aska in Naturb of May 30, p. 910, 
who originated the word ‘monolayor*. I may say 
that 1 think 1 coined it, for my own use, in July 1024 
(J(yurYuil of ExperitmtUal Medicine, 40, 133 ; 1924). 

I had not seen it used before, and therefore ex¬ 
plained, in the introduction to my paper, why I 
thought it advisable and convenient to shorter^ the 
cumbrous expression “monomolecular layer**. But 
I should bo glad to learn if someone else, unknown 
to me, was struck by the same idea. 

P. Lkcomtb nu NotlY. 

Institut Pasteur, 

Paris. 


Points from Foregoing Letters 


8 ru Arthuh Eudington gives an outline of his 
theory on Uie intorrehition between the mass of tlio 
proton and tliat of tli(» electron. He states that the 
theory leads to values for the magnetic energy of 
the proti^n in agieenwait with tho«(» found oxperi- 
uumtally by the 8tcrn-Gerla(di method (dev'iatkm of 
streams of jirotons in a non-homogeneous magnetic 
field). 

From the fine structure obscsrv’ed by Dr. K. 
Murakawa in the lines X5f>78'l and X406(.b2 of the 
first spark spooirum of iodine, the tine sbructme 
intervale of the terms (and have 

l>een deduced, and tiro found to deviate considerably 
from Land^’s inti'rvai rule, which states that the 
successive separations oi’ the components of a multiple 
term are nominally proportional to the larger value 
of the inner quantum numlx^rs (i) involved. 

The essential difference in connexion with the 
recently expressed views on the nature of light 
consists, according to Dr, N. S. Japolsky, in that 8ir 
J. J. Thomson introducfjs singularities {a ‘<s>re’) into 
the photon, while he (Dr, Japolsky) not only avoids 
singularities in the light waves, but also tries to 
oUmiiiate thorn from the 'matoriar corpuscles. 

From the intensity ratio of components of tho' 
resonance linos of silver, Dr. D. A. Jackson and H. 
Kuhn deduce a nuclear spin of value 4 fhr the silver 
isotopes of mass 107 and 109, The authors also 
calculate a probable value for the magnetic moments. 

Dr. W. N. Bond confirms KollstrOm’s value of 
1834*7 X 10-’ at 23" C, for the viscosity of air. In 
conjunction with B&cklin and Flomborg’s oil-drop 
data, this leotls to a value of 4-800 x 10“^® for the 
electronic charge, in agreement with that obtained 
from X*ray-grating-crystal experiments. 

The absorption of infra-red radiation of wave¬ 
length 2'7 p by certain specimens of fused quartz 
may bo due, according to Prof. J. W. Ellis and W. K, 
Lyon, to the presence of traces of water or of carbon 
dioxide, which substances have absorption beuids in 
or near that region. 

The hypothesis that any of the four transitions : 
positive electron or positive proton ^ neutron or 
neutrino can occur provided any given transition is 
accompanied by a change in the reverse direction, 
is put forward by Prof. E. C. G. Stuockelborg. He 


constdors the fomr entitien as clifFererit quantum states 
of one particle, 

A spontaneously enlarged prostate in a dog is 
found by Dr. 8. Zuckorman to have a structure 
identical with tliat of the some organ enlarged experi- 
mentally by treatment with the sex-honnone, 
tiostrone. This 8upiK)rt8 the view tluit enlargement 
of the prostate, which may occur spontaneously in 
elderly men and aged dogs, may due Uy mstrogenic 
stimulation. 

On dilution of liquid sulphur trioxide with Ji^juid 
sulphur dioxide, the relative intensity of certain lines 
in the Raman 8f)ectruin (wave numb^srs 1J30, 1068 
and 1390, ascribed to single inokHsules, (80a)i) m- 
creases, while the intensity of other lines assurn^Ml 
to be due to double molecules, (80 b)*, decreases. This 
is taken by Prof. H. (^lording, W. J. Nijveld awl Q. 
Muller to confirm the view that liqiiid sulphur dioxide 
consists of several kinds of moleoulos. In the case 
of the solid, ice-like form of sulphur trioxide, tlie 
Raman spectrum indicates the presence of a groat 
proportion of complex inolocuios (SOgla; with a 
smaller number of (80|)i. 

Prof. B. H. Porter points out that homogeneous 
films formed with the aid of aqueous dispersions of 
colloidal graphite may be used in the construction of 
oe-particle counters, guard rings, ionisation chambers, 
electrolytic condensers, etc., such films being conduct¬ 
ing and easily applied, 

8 . 8. 8arkar describes the physical characters of 
a boy of low stature with spirally curved hair belong¬ 
ing to the B&gdi group, from the Hajmahal HiUs 
of India. The head meaBurementa support the view 
that the basis of the Indian negritos was originally 
broad'headed, and tliat there has been a change in 
head shape due to a large admixture with a primitive 
long-headed race, which is the dominant element 
among the aboriginal population in southern and 
central India. 

A study of the cliromi>somes of various strains of 
fruit flies shows, according to Prof. N, P. Dubinin, 
N. N. Sokolov and G, G. Tiniakov, that the only 
common naturally occurring aberration is that due 
to inversion (in the order of the cbaracter-baaring 
genes). In Drosophila mslanogaster the invemion 
occurs most frequently in each of the limbs ^ the 
second chromosome. 
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Research Items 


New Guinea Pygmies 

Among the more interesting roBults of Ix>r(i Moyne’s 
expedition to New Guinea, from which the collections 
are now on cadiibition at 10 Grosv^enor Place, London, 
S.WJ (see Natukk, May 30, p. 898) is the confirma¬ 
tion of rumours to the existence of a hitherto 
unrecorded group of pygmies inhabiting the Aiome 
fooUiills of the Middle Ramu region between Atemblo 
(about seventy miles from the mouth of the Kanm) 
and Mount Hagen. Some further imrticuJars of the 
information relating tt> this group obtained hy Lord 
Moyne are giv*en by Mr. H. J. BraunJioltz in Afan of 
June. The miunbers of the exj>editton wore not 
allowed to euU^r the villages of the pygmies, as they 
are ‘uncontrolhxl’ ; but about twenty-live of the 
pygmies visited the expedition for trade. Tw^elvo 
maltw who wen^ moasurtHi averagcfl 541 in. (1'386 m.) 
in stature and tlmw f«>nmles 51 i in. (1*31 m.). The 
cxtroinos ranged from 52 in. to 57 in. and 50J in. 
and 53 in. resjiectively. Tlicy wem light brown in 
(colour, of about the same shade as light-skinned 
Polynesians. Mr. Braimholtz points out that these 
are the lowest figures yet recorded for any pygmy 
gi’oup in New Guinea, and are about equal to those 
(if the pygmies of the Congo. The Tapiro of the 
Mimika average 57 in., while the next group averages 
58in., a fact which led H. J. T. Bijlmer in his report 
on the phj'sical antliropology of Now Guinoa to 
question whether there is a pygmy race there at all, 
regarding these low-staturod peoples as local variants 
of the variable Papuan stock. The Aiome group is, 
therefore, a new fact of outstanding importance. 
Several complete? pygmy equixxments were obitvined, 
a typical outfit including : a bow. tliroe arrows with 
wide bamlK)o blades for pig, one four-prong(3d arrow 
for birds, four barbed arrows for fighting, two plain 
pointed arrows ; a small round eliield slung on the 
left side in not bag, bone dagger, bamboo louse 
Scratchor with wallaby fur puff, Iwlt of plaited vine, 
nook pendants of various teeth and seeds, head-dress 
of bark-cloth, garters and arm bands, pubic (K)vering 
of bark, pandanus mat for rain. 

Wappo Ethziography 

The Wappo Indians, of whom the modem repre¬ 
sentatives live on the reservation near Geyserville, 
California, according to investigations by Mr. 
Harold E. Dnver, who visited them in July 1932 
(C/mr. California Pub, Atnerican ArduxtoL and Ethfwl,^ 
36, No, 8), are possibly very tieewly the most primitive 
people of whom there is record. The land on which 
they live, now occupied chiefly by Porno families, 
was origincdly Wappo. Thoir ootmtry was a small 
territory fifty miles long and fifteen to twenty 
miles wide north of San Francisco Bay. They 
inhabits the fertile valleys of a hilly country. 
They were without writing, metals, agriculture, 
pottery or domestic sninmls, even dogs. Tlieir 
chief food was the acorn, eaten in the form of 
mush. Small garhe fumiahed more of thoir diet than 
big gaanoy though deer moat was on important food. 
They did not hesitate to eat rats, mice, grasshoppers, 
and the like. Homes were mostly of grass- 
thateh and could be oonstruated in a day or two. 


Dress was the minimum, the men being nude and 
tlie women wearing a double apron. In cold weather 
a skin, or woven tule cloak, was worn. The only 
art of any note was basketry, in whirdi they excell< m1 , 
Li variety of size, shape, weave and quality of work¬ 
manship, it rivalled the famous Porno baskets. In 
social organisation, they were without clans, real 
(jhiefs or definite tribal unity. The social unit was 
the bilaU?ral kin, witli the whole town or village 
community as the larger unit, numbering at most 
two or three hundred, but usually about one hundred 
persons. Tlioro was no central authority binding 
these units together. Tiiore was a lack of any far- 
reaching division of labour ; arrow-head makers and 
ciamsln?!] bead maktirs being the only tradesmen 
giving their time to special tasks. Their only records 
were bundle.M of sti<;ks, mnemonic devices to mark 
the moons and a few dates in the future. At the 
birth of a child the custom of couv'mle was observed 
by the father, strictly for four days and afterwards 
with lessening intensity. 

South Wales Oysters 

The report on in\a?stigation« into the condition of 
certain of the oyst(?r bods in the South Wales sen 
fisheries district (June 1934) (Fisk. Series 11, 

14, No. 5 ; 1035) by F. S. Wright shows good results 
following experimental work during recent years in 
order to increase tlie local oyster pojuilation. 
Espetually in the Roads Haul near Mumblas Head, 
adiilt clysters were laid down close together in 
a re8t?rvatioi) in order to brewed, were good spat-falls 
obtained, and it is suggested that work on the same 
lines be continued in this area. Freo-swimining 
larvee derived from oyHt(?r8 in the Roads Haul stand 
€m unusually good chance of b(?iug transported by 
currents to adjacent banks which are favourable for 
their development. In Milford Haven, some Portuguese 
oysters were laid down, but it is suggested that tliis 
discontinued in view of the fact that indigenous 
oysters are now available in the district, and restock¬ 
ing should bo carried on with this species. The 
importance of restoring the natural oyster beds ia 
l)e(*.ommg more and more recognised, and the present 
report is distinctly fMicouraging. 

A New Tomato Eelworm 

A SHORT account by Mr, P. H. Williams {Cardeners* 
Chron,, May 16, 1936) announces the appearance of 
a new gall-fonning disease of the tomato. The galls 
appear on the stem of an affected plant, are spongy 
in textxire, and ore caused by Anguilhclina dipsaci, 
an eelworm which attacks a. wide variety of plants. 
The disease has boon reproduced upon healthy 
tomatoes by spraying with a 8UHi)enaion of eggs and 
living eel worms. Fortunately, the malady is quite rare. 

Dimorphous Basidiospores 

Mr. E. j. H. Corner has studied two species of 
fungi, Hygrophoma firmtie and H, hypohmrtiaohis^ and 
finck that they produce two kinds of basidiosporeB, 
Large spores with dense contents are borne upon 
large bc^dia, whilst small vacuolated spores occur 
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on small basidia {^""^Hygrophorua with Dimorphous 
Basidiospores" ; Tram. Brit. MycoL Soc.^ Pt. 2, 
167-184, January 1986). The paper also contains a 
full account of a detailed microscopic study relating 
to the develoj>ment of the fruit body. //. hypohasm' 
actm is described for the first time, and Mr. Comer 
shows, by the description of sixteen varieties, juvenile 
forms and overgrowths, that H. finnus is an ex¬ 
tremely variable species. 

Camomile Lawns 

The modem concept of a lawn can scarcely bo 
associated with any otlier kind of plant than grass, 
but in the days l>eft)re the invention of the lawn 
mower, broad-leaved herbaceous plants were of 
frequent o(M;urrence in any well-established sward. 
Mr. R, B. Dawson, director of the Golf Green Research 
Station at St. Ives, Bingley, Yorks, discusses the 
potentialities of camomile (Anihemia nobilia) as a 
lawn plant (J. Board of Oremkeeping Res., 4, No. 14). 
He has examined a number of lawns in the Royal 
gardens where camomile is established, and finds 
that this species is an aggressive coloniser, and very 
tolerant of drouglit. Its densely-woven runners 
supported a mat of deep green foliage when the 
surrounding gi'ass was parched and dry ; it was free 
from weeds, and gave a fragrant turf. In spite of 
tliese advantages, however, it seems unlikely that 
the plant will be suitable for the closely-mown lawns 
demanded by modem conditions, and there is a 
possibility tliat the resistance to drought would 
diminish if too many leaves were removed by keen 
cutting. 

Plant Cover as Protection against Soil Erosion 

This topic is dealt with very fully by Mr. J. 
Kramer and Prof. J. E. Weaver of the University of 
Nebraska, in Bulletin 12 of the Conservation Depart¬ 
ment of the Univeraity, recently published. The 
controlling of wastage of land through soil erosion 
is one of the major economic problems in America, 
and was brought forcibly into the public interest by 
the great dust storms of 1935. The authors have 
standardised a teclmique in which undisturbed 
samples of field soil of reasonable Bize can be lifted, 
witli the crops they boar uninjured, and then exposed 
to erosion by a stream of water directed on to the 
surface from a hydrant, Niunerous data obtained by 
these methods are assembled and discussed, but the 
striking general msult is the very groat protection 
against rain erosion provided by the above-ground 
portions of the plant compared with the root system 
alone. The authors conclude that the character of 
the croyi is a principal factor in erosion control, the 
effect with plant cover intact exceeding that of 
undergmund parte alone from 3 to 7 times, Maximum 
protection was afforded by winter wheat and sorgo ; 
oats and alfalfa were less effective. Among pasture 
plants, well-established Hungarian brome grass was 
found most effective. The authors naturally conclude 
that the weakening of grasses by over-grazing, 
trampling and injudicious burning may contribute 
materially to soil erosion. 

Surveys in Central Asia 

A SUMMARY of the state of surveys in C^iiinoae 
Central Asia including Tibet and Sinkiang is shown 
on a map produced by the Survey of India and 
republisli^ in the current volume of the Himalayan 
Journal (8, 1936). The whole of the Himalayas 


except in parts of Bhutan and Aasam are covet^ 
at least by exploratory surveys, though some of the 
work at altitudes above 16,000 feet is still rou^. 
About one quarter of Tibet is now covered by 
exploratory surveys, and several other parts have a 
network of explorers’ routes; but large areas still 
remain of which little is known. In those parts early 
travellers and ‘pundit’ explorers ore the only 
authorities. In Sinkiang, exploratory surveys seem 
to cover nearly half the area, and they are almost 
entirely due to Sir Aural Stein and his Indian 
assistants. 

Analysis of a Tropical Hurricane 

Thr Monthly Weather Review of November 1936 
contains two papers dealing with the remarkable 
tropica] hurricane that visit^ the Atlantic coast of 
the United States early in that month. The first 
paper, by Willis E, Hurd, gives a detailed account 
of the life-history of the storm, which apparently 
l>egan as a feeble disturbance outside the tropics—a 
very unusual event-—a little oast of Bermuda in 
lat. 32® N., on October 30. It moved west by north, 
passing just north of Bermuda, but turned unex- 
jHKjtedly south-westwards during the night of 
November 1-2, then almost south on November 2, 
crossed the northern fringe of the Bahamas on 
November 3 and the lower part of the Florida 
peninsula on November 4. In the Gulf of Mexico it 
described port of a loop that brought it back to the 
neighbourhood of Florida, where it dissipated on 
November 8 , In addition to the extraordinaiy 
nature of the track, it is the first storm on record to 
develop htirrioane winds in the Florida |) 6 nmsula so 
late in the season. The hurricane winds covered only 
a narrow track, but they did damage estimated at 
five and a half million dollars in and around Miami. 
The rainfall at Miami was very eccentric—0*24 in. 
before the arrival of the fiftcaa mile wide calm centre 
and 3'80 in. afterwards. The storm was not circular, 
and had some chareu^teristics more appropriate to 
extra-tropical cyclones. It did not cause any very 
abnormal tides. The second paper, by H. R. Byere, is 
an attempt to relate the development of the storm 
to the different polar and tropical air masses present 
over the Atlantic at al>out the time of its formation. 
Charts are shown on which the various fronts are 
depicted, and a cross-section of the atmosphere from 
Omaha to Washington based on upper air soundings. 
Upper air conditions wore also examined with the 
view of explaining the change of movement of the 
storm contre during the night of November 1-2 ; an 
isobario chart for a height of 3,000 metres showed a 
distribution of pressure favourable for strong northerly 
winds, and it is concludfKl that these carried the 
centre southwards. The decay of the system set in 
when dry westerly winds at high levels spread 
gradually down to sea-level. 

Thermostats 

No. 276 of the series '*Aotualit4s soientifiquee et 
industrielles*’ (Paris : Hermann et Cie., 16 francs) 
is entitled “Les Thermostate pour les Temperatures 
raoyennes” and is written by Dr. Andrt La^mde. It 
deals in a more general manner than has been 
previously attempted with the conditions wUoh m^e 
for the effioimt operation of thermostats of sU tjnpaSt 
including those which depend on meroury trk^ 
valves. References to more than seventy' 
are given. 
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Infr«^r0d Sensitises 

TttB elTeot cm the sansitisj^ piropertiee of Uie 
oyaimie d^mstuffs of inttodticmg various atoms or 
radicals in different parta of the cyanine molecule is 
of considerable interest fc»r the possible extension of 
photography into the infra-rod region. In a recent 
paper, A. OorbeUini and R. Fusco (l2endwJ0H^t del 
fimjde I Xom6«ndo di Sdmte t Letters, 68, 961 ; 
1936) describe the preparation of a numli^r of tri- 
carbooyanines in which one of the hydrogen atoms in 
the seven^membered CH ring is replaced by halogen 
atoms. The a^balogen derivatives of glutacon^dehyde- 
dianilide hydrochloride were condensed with various 
lieterocyolio nuclei, namely, the ethiodidos of quin- 
aldino, p-naphthoquinaldine, oc-methylbonzthiar^le, 
and methyl-a-naphthathiazole. The resulting trioarlio* 
cyanines all absorb and act as sensitisers in the infra* 
red, h\it the presence of the halogen atom in the CH 
chain does not iniluence the sensitising power. 

Radiations from Sodium and Mercury Vapour Lamps 

Wh welooino the first two numbers of PhUipe 
Technical Utvieu) published in Englisli by the well- 
known Philips’ lamp factory at Eindhoven in 
Holland^ which is afiiUated with Philips Lamps Ltd., 
of 146 Charing Cross Rood, I^ndon. It deals with 
technical pi-oblomB relating to the products, processes 
and investigatioiiH canrif^ out by this firm, and 
judging by the early numbers it should be of value 
and interest to the whole engineering profession. A 
paper compiled by G. Heller in the first number 
describes how the visible radiations from sodium and 
mercury vapour lamps are generated. The processes 
in the two cases are entirely different. Bodium is 
excited by the impact of electrically accelerated 
electrons against atoms in their normal state. In 
general, the efficiency in light production of the 
sodium vapour is higher, lower the vapour 
pressure, the current density and the luminous 
intensity. In high-pressure vapour lamps, on the 
other hand, the radiation is produced by the tem¬ 
perature of the mercury vapour. Unlike the sodium 
vapotu* lamp, the efficiency diminishes with the 
vapour pressure, the current density and the luminous 
intensity. The characteristics of a sodium tube lamp 
of 100 watts are compared with those of a super 
high-pressure merciury lamp of 1,400 watts, llie 
sodium lamp is surroimded by a double-walled 
vacuum fiaii^ which diminishes heat conduction, but 
in the mercury lamp the vapour discharge is cooled 
by running water. The meromy^ molecules give a 
spectrum composed of wide bonds instead of sharply 
defined lines. iTie light output of sodium and mercury 
lamps will be discussed further in a later issue. 

Acoustics of Tdephony 

The transmiBsion of speech over a distance involves 
prol^ems of both an acoustical and an elaothoal 
na^iro. Normally there is but one medium, the air, 
between ^e ipesdcer and the listener; but in order 
to carry the energy to a ^tanoe, the telephone 
engineer interpose an ^eotrical systw between the 
two. A brief survey, in popular language, of the 
acoustical ohmactaristics of ihe tvto ends of such a 
telephone system forms ^ subject of the most 
rectotly isiBue4 of the Post Office Green P^rs 
(Ko. 85). This pamphlet, entitled ‘‘Acoustics of 
TetephOny’V; has been prepared by Pr. E, O, 
HhhardsM It commenoes with an illustrated de- 
serj^bn of ^ hUtnskh ear and the manner in which 
the volba b|>erat6S the sounds of ordmary 


speech, a circuit diagram being given of on electrical 
analogue of this voice. A cathode ray oscillograph 
equipment for the recording of speech wave-forms is 
described, and some typical oscillograms of vowel 
soimds by various s}>oakers ore shown. Tlie import- ^ 
ance of obtaining freedom from interference in ordmary 
te)ex>hony is noticed, and reference is made to the 
sound-absorbing properties of various materials and 
the principles of sound-proofing systems, such as the 
ordinary telophono kiosk. This interesting publication 
should do a good deal in directing public attention 
to the important progress which technical acoustics 
has made in recent years in connexion with the 
development of communications engineering. 

Telluric Adds 

M. Patey (Bull. iSoc. Chim.f 3, S46 ; 1936) finds 
that ortliotellurio acid, Te(OH)g, is stable below 100® ; 
between UK)® and 220® metateliuric acid, HiTeO*, 
is formed. Tho reaction is complete in a few minutes 
at 200®. This loses water to form the trioxide, TeO|, 
above 220®, and above 396® the trioxide detiompOHos 
into the dioxide, TeO,. Complicated results are 
obtained by heating orthotelluric acid in a sealed 
tube. Mylius foimd that the acid fused at 136® in 
such circuinstam^es and was converted into a soluble 
so-called allotellurio acid, (H,Te 04 )n. Motatolluric 
acid is a white amorphous hygroscopic powder, very 
slowly soluble in water. Tellurium trioxide is an 
orange yellow, non-hygroscopic powder, insoluble in 
water. Allotellurio acid is a viscous moiss, soluble in 
water. It is now shown to be a mixture containing 
one constituent to whioli it owes its peculiar proper¬ 
ties. A large proportion, unlike orthotelluric acid, is 
soluble in cold alcohol or nitric acid, and this part is 
regarded as pure allotellurio acid. In tho sealed tube 
experiment, a grey, hard form of the trioxide, called 
TeOaCP), is formed on prolonged hoating. Allotellurio 
acid in solution passes into orthotelluric acid ; tho 
change can be followed by the electrical conductivity. 

Optically Active Disaccharides 

Among the carbohydrates, many examples of 
optical antipodes have been prepared in the nwno- 
saocharide serios and in the simple glycosides of the 
monosaccharides. Optical antipodes among the 
disaocharides are theoretitjally possible, but were not 
previously described. L. 0. Kreidor and W, I--. Evans 
(J. Amer. Ohem. Soc., 68, 797 ; 1930) have now pre¬ 
pared such antipodes, their work being based on the 
following principle. If a molecule of tho optically 
inactive keto-triose, dihydroxyocetono, could be 
joined in true biosidio Unlike with a molecule of the 
d-’form of an optically active monoso, a true optically 
active disaccharido would result. Then if dihydroxy- 
acetone could be joined in the same marmer to the 
Z-form of the same optically active monoso, a second 
optically euitivo diaaocharide would be formed which 
rfiould be the exact optical antipode of the first. 
This has been achieved with d-arabinose and Z-xylose 
as the monosaccharides. The compounds p-d-arabinos- 
idodihydroxyaoetone tetraacetate and the corre¬ 
sponding P“Z*compoimd, p-d-xylosidodihydroxyacie- 
tone tetraacetate and the corresponding p-Z-compound, 
and p*aoetobromod*xylose, were prepared. These 
contain examples of the first disaceharide to have 
a pentoseand a triose as its constituent parts and the 
first examples of pairs of synthetic optical anti¬ 
podes among disacdiarides ; the first disaccharide 
raceznaia was demonstrated in tho cose of p-dZ- 
aral^nosidodihydroxyaoetone tetraacetate. 
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Determination of Sulphur in Organic Products 


T he metliods in general u«e for the determination 
of flijlphur in animal and vegetable products 
for sulphur-balance exj)eriments with cattle and 
sheep depend upon the oxidation of not more than 
a gram of raatorial with copper nitrate (S. R. Benedict, 
1909) or fusion with sodium peroxide (R. E. Evans, 
1931). From a material like hay with n small per¬ 
centage of sulphur, the amount of barium milphate 
finally obtained from 1 gm. does not exceed 2*6 mgm., 
so that liability to error is considerable. 

To overcome this disadvantage, F. J, Warth and 
T. S. Krislman have devised a method in which 
much larger amounts of the substance can be treated, 
consisting in a nitric acid oxidation followed by alkali 
fusion, the latter step being essential for complete 
oxidation of the sulphur {Ind. J. Veierin. Sci. and 
Animal Husbandry, 5, Pt. 3, September 1935, p. 210). 
For urine, 100 c.c. may bo treated with 10-15 o.c, 
concentrated nitric acid and slowly heated on a sand 
bath tmtil gentle efforvesoenco commences. The 
beaker is then removed, and the reaction allowed to 
proceed in the cold until complete. After re-heating, 
and cooling overnight, nitrophenols and hippuric 
acid ore filtered off, the filtrate is ooncontratod to a 
email volume, I'edilutod and again ooncentrated, this 
treatment being repeated until dilution causes no 
turbidity. The yellow solution is then made up to 
KK) C.C., and an aliquot taken for fusion, for which 
5 c.c. of 59 per cent sodium hydroxide are added, 
mixed, and the whole is transferred to a silver basin. 
The water is evaporated ofiF, and the dry residue is 
heated on the sand bath and finally fused. The fusion 
is completed in a few minutes, resulting in a pure 
white melt whicli is dissolved in water, treated with 


hydrochloric acid to remove nitric acid, filtered to 
remove small amounts of silver chloride and silica, 
and is then ready for precipitation of barium sulphate 
in the usual way. 

For foodstuffs, such as hay and cake, and fflsces, 
5-10 gm. of substance is oxidised with boiling nitric 
acid for six hours. The contonts of the flask are 
transferred to a beaker, diluted and allowed to stand 
overnight. The liquid is filterod, the filtrate con¬ 
centrated in a beaker to a volume of 25 o.c., covered 
with a watch glass, and gently boiled and concen¬ 
trated, which causes further oxidation with production 
of brown fumes. More acid is added, if necessary, 
until oxidation is complete. The liquid is then 
cooled, diluted and, if necessary, filterod. It is then 
ovaporato<i on the water-bath, 10 o.c. of 50 per cent 
sodium hydroxide and l~2 gm. of potassium nitrate 
are added, the whole is transferred to a silver dish, 
dried and fused. 

For some materials, for example, grass, it may l>e 
desirable to deal with lOO gm. of material. For this, 
100 gm. or thereabouts is weiglxed into a litre 
beaker, 500 o.c. of dilute (1:3) nitric acid is add«xl, 
and the whole is heated in order to start a gentle 
reaction. The source of heat is then removed, and 
the reaction is allowed to proceed to completion, with 
stirring. The beaker is then again heated* coventd 
and the contents boiled vigorously for twelve hours, 
with addition of water to maintain the volume. The 
mixture is allowed to stand overnight, filtered on a 
Biichner funnel and thoroughly washed with nitric- 
acid-water. The filtrate and washings are finally 
made up t/O 2,000 c.c., and an aliquot of 100 c.c. used 
for the determination of sulphur by fusion. 


Pleistocene 

V ARIOUS hues of scientific investigation arc now 
converging on the chronological problems of 
geology, prehistoric arohseology and palasontology. 
The investigation of sedimentary deposits in Scandin¬ 
avia by Do Geer, and A. E. Douglass's tree-ring 
cliroriology in the south-western United States are 
instances in pt>int. The application of the results of 
the study of solar i-adiatiou to the Pleistocene 
chronology of Central Europe has been reviewed by 
Dr. Friedrich E. Zeunor in rtjlation to the evidence 
of geology, prehistoric archaeology and palseontology 
{QeoL Mag., 12, 19, 350-376; 1036). 

During the last twenty years, the Pleistocene of 
Central Europe has been investigated by a great 
number of geologists, with the result that a detailed 
stratigraphy has been established, which is generally 
applicable. When the ^radiation curve’ of Milonko- 
vitoh is applied to this stratigraphy, it becomes 
possible to date exactly fossils, skeletal remains and 
prehisterto implements from certain localities in 
thousands of years. 


Chronology 

On the evidence of the north German area of 
glaciation, the Alpine area of glaciation and the ‘peri- 
glacial zone* (middle and soutl) Germany), it is possible 
to formulate a correlation for which, as a matter of 
convenience, the Alpine terminology of Penck and 
Bruckner may be used. This system of stratigrapliy 
extends over a wide area. Tlie Biiesian Pleistocene 
links up the north-west and mid-German areas t^ith 
Poland and Russia, while the Ukrainian loesses 
admit of a detailed subdivision with the some 
accuracy as the loess of Central Europe. In north 
Russia the same conditions pi*evail os in Germany^ 
and the d^uoasian mounttuns exhibit tlie some 
Pleistocene divisions. TLe later glacial phases (Hiss 
and after) are thus represented in the whole of 
Central and Eastern Europe, 

An outstanding point to emerge is that every 
glaciation of the old north German and Alpine 
divisions now appears to consist of two cokl phases, 
which belong closely togetlier. The Wfirm glaeiatioii, 
however, includes a third and smaller ph^. Ttro 
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cooler phaaeb of lesm intoiLaity are intercalated 
between Hindel 2 and Bias 1 between Biss 2 
and Wiinm 1. These have not yet been found outside 
Centra] and south Oermany. There are several cold 
phases older than Gum, but up to now they have 
oiily been proved for the Alps and a few river systems. 
They are older than the 'Diluvium/* and possibly are 
contemporary with the earliest Pleistocene and Upper 
PUooone of England. 

In Milankovitoh'a radiation curve (all calculations 
are as from a.d. 1800) there are strong minima of 
solar radiation in a group of three at 23,000. 72.000 
and lljS.OOO years; of two at 188.000 and 230.000 
years ; a long period without stronger minima of 
radiation stands betweon 240,000 and 430.000 years ; 
there is another group of two minima at 435.000 and 
476.000 years ; and on early group of two minima at 
650.000 and 591.000 years. It can soarooiy be 
coincidence that this arrangement is exactly the same 
os was found for the glacial phases of the Pleistocene. 
Not only are the threefold Warm and the doubled 
Kiss. Mindel and Giinz represontod by strong minima 
of radiation, but also the great inteiglaoial Mindel 2-^ 
Hiss 1 finds its equivalent in a period of nearly 
200.000 years. The coincidence of so many details 
is almost amazing. An application of the curve 
solves many of tlie old problems of stratigraphy, as 
well as raises new. 

The absolute chronology thus afforded also dates 
the remains of fossil man and his cultures more 
accurately than hitherto, but only provided their 
exact position in the stratigraphical succession has 
l>een determined. The most ancient find in Central 
Europe. Homo heid(iU>€rgens%a from the Mauer sands, 
oaimot be later than the interglacial between GUnz 2 
and Mindel 1. Many have correlated him with the 
Choliean. but it is not impossible to assign him a 
pre-Chellean culture with a place in the absolute 
scale of about 600,000 years. The Acheulean at 
Achenheim occurs in the loess of Biss 2 and falls 
within a glacial phase, though the evidence from 
Markleeberg suggests that it may extend further 
back, giving a possible antiquity of 183,000 years. 
The Mousterian stations Taubaoh and Ehringsdorf 
show that Neanderthal man was pi^esent in Germany 
in the last phase of the Interglacial Riss/Wiirm, and 
was still living there when the climate became colder 


with the advance of the Wiirm glaciation j while 
Wollertheim shows that he was there after the 
maximum of Wiirm 1. This dating indicates aa 
antiquity covering the period fi'om 140.000 to 106.000. 
The Aurignacian. on the evidence from Linsonborg 
near Mayonce. bidongs to the beginning of Wiirm 2 
and is dated hT>m 95.000 to 69.000 and is followed 
by the Solutrean of P^edmoat. of which the precise 
age has still to be determined; but it is suggested 
on the strength of evidence from Kesslerloch that 
the Bolutrean stands at 67,000. The Kesslerloch 
Magdalenian site was inhabited some time after the 
maximum of WUrm 2, and most German Magdalenian 
is of about the same period ; while in north Germany 
(Balver HOhle, Westphalia) the end of the Mag- 
dalenian is Wiirm 3. The whole Magdalenian in 
dated at 66.000 to 18.(X)0; while the Mtisolitliic. 
after Wiirm 3. is assigned to 15,000 to 7.500 and the 
N€M>]ithic in the post-glacial Atlantic phase dated 
7,500 to 4.000. (All dates are rt^okoned in years 
before a.d. 1800.) 

In palfimntology, the new chronology makes it 
|)OBHjble to date the disappearance of ancient species 
and the appearance of new ones very exactly. We 
are enabled to study migrations and other alterations 
in the distribution of species with precision. For 
example, the hippopotamus, absent in Central 
Europe, except in the Hhine Valley, where it is typical 
of the early Pleistocene, persists into late Middle or 
even Upp(^r Pi«>i8toceiie in England. It can thus be 
shown to have survived in western Germany for a 
100,000 years after it had disappeared from the rest 
of mid-Europe, while it survived in the oceanic 
climate of England for another 200,000 years longer. 

The new chronology also enables us to estimate 
the time necessary for adaptation and other altera- 
tioxis of specific characters, of which the most 
intelligible instance is afforded by the elephants. 
Thus E. antiquus, a forest species, in 460,000 years 
dovelo|>ed very little ; but in the same period 
E, prwnigmius shows a very marked sj»eoialisation 
owing to a now biotope. The Siberian mammotlxs 
may be about 16,000 years old. For the whole 
evolution of the mammoth the absolute olu*onolog>' 
allows about 450,000-5(M),()()() years. It is thus soon 
to afford a criterion for the speed of evolution, of 
which we know very little. 


Coal and Gas in Great Britain 


A t the seventy-third annual meeting of the 
Izuititutiori of Gas Engineers in London on 
May 26-29. the cKldress of the president, Colonel W. 
Moncriefff Carr, referred to “iwrhaps the most serious 
problem in tlw history of the Industry'”—the pro¬ 
posed coal sellixig solMmie, under which not only the 
prices but al«K> tiiie choice of gas coal would be 
apparently at the discretion of the coal industry, 
which would thus acquire uncontrolled monopolistic 
power* It is feared that the coal industry’s policy will 
be infiueiioed by a desire voiced by its spokesmen and 
indicated by its Oommereial actions to disooura^ the 
of raw coal by the products of coal 
(wbbniiiation, even though this conduces to {niblio 
amenity and hygiene and to private convenience. 


MortJover, freedom of choice of raw material is vital 
to any manufacturing industry and especially w'liere 
the raw material can be so variable as coal. 

At the moment, the public gas supply is being 
(HHicontrated into fewer and larger units by several 
paths—amalgamations of adjacent undertaking, by 
the establishment of 'gas grids’ where local circuiu- 
stances ore favourable, and by the formation of 
holding companies controlling many but not neces¬ 
sarily adjoinirkg im<iertakings. The pierits and 
demeritEji of these activities are engaging much 
attention, to which a paper by Mr. F. C, Briggs on 
the Dudley Goa Amalgamation contributed. In 
south Yorkahire the coking industry produces an 
abundant supply of gas as a by-product whwh the 
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gaa grid controlled by the fiheilleld Co. has made 
avadiftble over a wide area and at prieea lower than 
customary. The Rotheriiam Corporation has also 
taken advantage of the local supply of coke oven gas, 
and in order to encourage the use of gas instead of 
coal has inatitiited a two-part tariff with a very low 
consumption charge (lOri. per 1,000 cub. ft. of 
500 B.T.u.). Mr. J. T, Haynes, formerly manager of 
the Rotherham undertaking, reported the Buccess of 
the tariff, which has been adopted by consumers of 
all classes. The remilts sliow that, roughly speaking, 
1,000 cub. ft, of gas does the work of 1 cwt. of domestic 
coal. 

Mr, C. A. Masterman’s paper on gas safety pre¬ 
cautions contained much of interest. Wliile con¬ 
sidering steps to reduce the number of deaths from 
tlm use of gas, he indicatetl tliat the publicity given 
to such accidents creates a false impression of their 
frequency. Actually the fatality rate from coal gas 
in Oroat Britain is only a fraction of corresponding 
figures in other countries. Tho report of the Registrar 
General allows that coal gas accidents are only one 
fifth of those due to falling downstairs, while tlioso 
due to products of combustion insignificant. 


June 20, 1038 

Actually ten times as xopoiy people die oa a result of 
falling out of bed oe firom the fbmee of burning coal 
gaa. Nevertheless, as a result of greater care in the 
service of gas ax^plianoes, the number of such acci¬ 
dents is diminishing, while the consumption of gas 
increases. 

The paper by J, Jameson and Dr. J. G. King on 
the carbonisation of csnnel at Edinburgh Gas Works 
gave interesting results which received an undesirable 
publicity in the daily Press, It was shown that a 
certain Scotch cannel yields on carbonisation not 
only a good yield of gas, but also of tar particularly 
suited for hydrogenation to give motor-spirit and a 
coke quite serviceable for domestic use. Unfor¬ 
tunately, it lias been suggested that the carbonisation 
of cannel could be expanded almost to Cover the 
nation's supply of liqxiid fuel. This is a myth which 
was exploded long ago, for example, during the War, 
Suitable oannels, as Messrs. Jameson and King 
indicated, are too irregular in supply and too variable 
in quality to form a basis of an industry of such 
magnitude. It is regrettable that the Press should be 
used to disseminate such perversions of the results 
of research. 


The Carnegie United Kingdom Trust 


T he Carnegie United Kingdom Trust’s twenty- 
second Annual Report couples with its de¬ 
scription of the work of the year 19H5 a general 
account of progress achieved during tho post five 
years and an outline of its five-year plan for 193G-40. 
Some idea of the range of the Trustees* activities 
during the past quinquennium can be gathered from 
the following summary olaasification of grants: 
libraries, £296,600 (being 44 p(»r cent of the total of 
all the grants) ; playing-fields and play-centres, 
£125,000 ; village halls, mml community councils, 
new estates community associations, youth hostels 
and other schemes for rural development and social 
service, £162,600; adult education (including 
museums), £35,700; music and drama, £18,400; 
miscellaneous, £32,200. 

Two big changes of policy, one negative and one 
positive, differentiate the current from the post ftve- 
years* programme. Libraries have enjoyed the lion’s 
share of the grants ever since the Tnist’s foundation, 
and three-fourths of this share has gone to county 
and municipal libraries. I^ast year, however, the 
Trust decided that for the future these institutions 
might safely be left to roly upon other resources. 
A similar decision was reached in regard to grants 
for special libraries, for newly fonn^ rural com¬ 
munity coimoils and for playing-fields ; , in 

each of these fields they {the Trustees] have helped 
to set up a standard of achievement which should 
enable those who are responsible locally to carry on 
the work and develop k adequately* and ... to 
give furtlier help would stultify iAc pioneer principle 
which U at the root of the policy founder 

laid dmvn^\ 

It is in projects for land settlement tliat the 
Trustees have found an outlet for the funds thus set 
free. So long ago os 1933, they commissioned Ikb* 


A. W. Meiizies Kitehin, of the University of Cambridge 
Department of Agriculture, to investigate the 
potentialitios of land settlement as an agency for 
social welfare, and ways and means for promoting it. 
His report, published lost January, favours experi¬ 
ment along two lines; (1) co-operative small¬ 
holding schemes of 30-40 families, each holding being 
3-10 acres of land ; and (2) co-operative part-time 
subsistence holdings ; and the Trustees have allocated 
£150,000 for schemes of these typos. Already two 
aolicmes of tyj>e (1) are in being, both promoted by 
the Land Settlement Association, one at Potton 
(market garden holdings) on land given by Mr. 
P, Malcolm Stewart, and one at Andover (poultry 
and pig holdings), and the Trustees have Plotted 
£10,000 towards the capital cost of establishing three 
more such schemes (forty famOies each) in distressed 
areas in co-operation with ooimty councils. Another 
£10,000 is allotted towards starting thirty part-time 
settlements of forty men each on the group-holding 
(quarter to half-a<5re) system—an experiment recently 
taken over from the Society of Friends. 

Another entirely new allocation is one of £30,000 
for encouraging amateur choral and orchestral 
scK^ieties and for holding short schools for TOnduotore- 
As in the case of the land settlement schemes, this 
new venture has not been undertaken without pro¬ 
longed inquiry and consideration. It will be under 
the diction of a joint oommittee of the Trustees and 
a national federation of amateur societies recently 
set up on the initiative of the Incorporated Society. 
of Musicians. 

The whole import is extremely interesting. The 
Trust's activities have a value over and ivbove thei^ 
directly benefloiai results in that th^ iNte 
conducted in .such a way as te Imve- 
value as pieces of scientific researcht 




NATURE 


1043 


JUJ«E 20, 1936 


Educational Topics and Events 

CaxbriiMub^—X i. HowAHh, af King’s College, 
has bean appoicUad Univeruty lecturer in 
Fatniity of Mathematics. 

H. I.»ockh 0 ad^ of Christ’s College, has been 
appomted senior curator of the Museum of Zoology. 

The Benzi W. Levy research studentship in bio¬ 
chemistry will become vacant on Beptomber 30. 
Applications from candidates should be addressed to 
Sir Frederick Qowland Hopkins at the School of 
BiochemistTy before July SI. 


Agoordiko to the law of New York State, a licence 
to practise as an optician oan.be issued only to a person 
who has graduated in arts or science and in optometry 
at a university, and has passed the examination of the 
State Board. Tho annoimceiixent of the professional 
courses in optometry for the winter and spring 
sessions 1936-37 at Columbia University ^ows 
further that for admission to the University a 
candidate must have completed a fom-year course 
of study at a secondary school in English, history, 
a foreign language, algebra, geometry, and either 
phyaiiB or chemistry. Tlie tet two years at the 
university are devoid to English, German, mathe¬ 
matics, contemporary civilisation, physics, chemistry, 
physiology and physical education; the third and 
fourth years to geometrical, physical and physio¬ 
logical optics and workshop practice. The work is 
done on tho eleventh floor, of 10,000 square feet, of 
the Pupin Physics Laboratories of the University. 
The cost to a student is estimated at about 600 
dollars per aimum for a student living at home and 
900 dolWs for one living in one of the halls of 
reeidenoe. These are minimum figures, and do not 
include the cost of fn-ofessional equipment, about 
500 doUcKTS, which the student would utilise in his 
or her practioe. 

In the recent report of the University Grants 
Committee, suggestions were made as to tho need 
for improvements of methods and lecture systems 
in the universities of Great Britain, and it is there¬ 
fore timely to iMam of the proposals which ore being 
advaiiced In the oaee of one of the oldest of the 
American technical institutions. Wlien addressing 
the alumni of the Kensselaer Polytechnic Institute 
on the occasion of his induction^ Dr. William Otis 
Hotchkiss gave an outline of tho plans and purposes 
which, oa its new president, he hopes to be able to 
carry into effect BitUeUn^ 84, extra to No. 4, 

Dec. 1936). Dr. Hotchkiss takes ‘efficiency* as his 
ideals defining it in the beet and broadest sense as 
the use of time, lefoility and opportunity of the 
student, not only in tho olassrooms but also in the 
wider activities of life. The time allotted to ooursat 
should he pmperly proportioned between three 
groups ; (a) Ik^glish and othm* gen« 
as economics; (6) fundamental mathematios and 
science; (C) appliWi eug;ineering subjects. While 
greni^ (a) is necessarily distinct from th6 other two, 
it may well he ohjeoted that (^) 

al^iould ^ he SSparated, but that the ideal to aim 
at k SuhoMfol of the two. In engineer¬ 
ing technical eouraes, mat^wmatioal and 

lu^inciples should be taught 
ahd logical lin 0 S» but should 


also be translated, at every stage, directly into their 
practical applications. A course in accoi^anoe wi^ 
these ideals would require new modes of presentation 
and of examination, no doubt; but it is in this 
direction alone that the most efficient use of time 
and energy, both of teachers and students, may be 
attained. 


Science News a Century Ago 

Criminal Statistics for England and Wales 

At a meeting of tho Statistical Society hold on 
June 20, a paper was read by S. Redgrave on “Some 
Data on tho Present State of Crime in England and 
Wales”. The main object of tho paper was to show 
the proportionate amount and degree of crime in 
tho different counties of England and Wales in 1835, 
Tho numbers given only related to persons proceeded 
against, and not the number of offences committed. 
The total number of j>er8on8 charged with indictable 
offences at the assiKcs and sessions in 1935 was 
20,731-—17,276 males and 3,456 females—-being in 
tho proportion of 1 in 031 to the population. As a 
result of the trials, 623 were sentenced to death, 
3,629 to transportation, 9,915 to impriBonment, 68 to 
Vie whipped, 367 wore fined and 242 wore disiiharged 
on sureties. Of the total, 4,034 were acquitted, and 
1,943 discharged without trial. 

Sunspots and Temperatures 

On June 23, 1836, The Tifties published the follow¬ 
ing note: “M. Colomb Menard do Nismes, the 

French astronomer, statoB tliat whenever the sun 
exhibits spots on its disc, its temperature becomes 
much colder, and that when the spots are not visible 
the heat is much greater, and storms are of more 
fraquent oocurrei\ce and greater violcmce. Herschel 
also came to the same conclusion after more than 
20 years obsorvation, . . . Never have so many of 
these spots been observed as during the present year 
between February and the end of May. Up to tho 
22nd of April M. Menard had oountetl 10 and up 
to the i9th of May 13, and the season liod been 
remarkable for its coldness.” 

Museums and Libraries of Vienna 

Rkfxrbinq to the institutions for the encoiu'ago- 
ment of science and literature at Vienna, the 
Athencoum of June 26, 1836, said : “These consist 
of the Imperial Museum of Antiquities, Metials and 
Coins, including the Egyptian collections; the 
Mns^m of Natural History ; the Museum of objects 
specially interesting to the students of history oikI the 
arts; l^e Museum of Arts and Manufactures, and 
different ooUaot^nls belonging to the Univeraity, the 
Theresian and Ghinirgioal Academy, All are 
gratuitously accessible to the public; but certain 
days and hours are set apart for scientific persons 
wlio wish to examine the <lifferent collections more 
minutely than they are enabled to do on public days. 
Besides the Imperial Library . . . there is a Uni¬ 
versity Libr^, which possesses 100,000 volumes. 
The toe private library^ of the Emperor, an heirloom 
in the Imperial family, is also accessible to the public. 
Free admission is given to every person, without 
any pfovioua application, and, no instances have 
ocevi^eed of books bdng purloined. . . 
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Societies and Academies 

PAAT5 

Academy of Sciences, May 11 {CM,, 202, 1541-1628). 
L^ok Lecorntt : The elasticity ofwflRcients of an 
aniaotropic body. Rk^AUD Fossk, Patju J)e G’raeve 
and Paul Emilk Thomas : TJie synthonw of cyanic 
acid by the action of phoagene on ammonia. TMiosgene 
and cold aqueoiia ammonia give urea only as a 
Hocondary product; the primary product is cyanic 
acid. Jman Raptistk Senderenh and Jean 
Aboulenc : The action of sulphuric acid, in the 
gaseous phase, on alkyl chlorides and bromides. The 
nionosubstitilted derivatives give carbon, hydro¬ 
chloric acid (or bromine), 8ulx>hur dioxide, carlion 
monoxide and dioxide. Less carbon is formed with 
the di- and trisubstituted dorivativos. Carbon tetra¬ 
chloride gives phosgene. Henri Lagatu and Louis 
Maume ; On the possibility of variations in opposite 
sense and of great arnyilitude, in the course of the 
same year, for the nitrogen, phosphorus, potassium 
equilibrium in the loaf of a cultivate] plant. Georges 
PdLYA : The number of isomers of certain chemical 
compounds. Eugene Blanc : The distance of two 
ensembles. ANDRjfc Kolmogoboff : The Betti groups 
of metric spaires. Enrico Voi.terra : The deforma¬ 
tion of olojstic area. Stefhan Serghxesoo : A 
mcxihanical theory of the corpuscle of light. 
Labarthe, ViCHNiEVSKY and Mlle. Manson : The 
nature of the vibratory phenomena due to certain 
combustions of the fluid developed in a thennal 
motor. Henri M:6meky ; A solar peri(Hl of 100 yeR-rs, 
Andr:^ Lallkmand-: The determination in absolute 
values of stellar magnitudes, Albert Arnulf, 
Daniel Barbier, Daniel Chalonge and Mlle. 
Rbn^e Canavaogia ; Colour temperatures and con¬ 
tinuous absorption of hydrogen for stars of the first 
spectra] types. Max CJeloso ; The mechanism of 
the electrolysis of manganese salts. Nicolas KOrti, 
Paul Lain6, Bernard Vincent Rollin and Franz 
Simon : The appearance of ferromagnetism in some 
paramagnetic salts at very low temiwatui’es, Ex¬ 
periments carried out with the large Bellevue magnet. 
Ferric ammonium alum, at temperatures below 
0-03 K., behaves as a ferromognotje body. Piekhe 
Jacquinot : The Zeeman effect and Poschen-Back 
effect in the cose of tlie extreme coupling. Example 
of the 2/>*na configurations of neon. Georges 
Albert Boutry : Talbot’s law in photo-electric 
photometry. Marc Antoine Foftx ; Sejjarationft by 
d won tat ions of liquid layers in fused boron - alkaline 
earth glasses. Proof of differences in the concentra¬ 
tion of lime and baryta in the two layers obtainoii 
aft^T fusion of boro-!ime-baryta glasses. The ratio 
of the <lcnsitit>fi of the two layers is i^onstant at a 
given temperature for all the alkaline earth glasses. 
JuLiEN Bnt>LL : Kinetics of the hj^dration of some 
cobalt complex compounds. Obias Binder and 
Pierre Spacu : The substitution of water for 
chlorine in the cobaltidichloro-trans-diethylenedi- 
amine ion. Jean Louis Dblbal : The polarimetric 
study of aliuninium malate. Ernest Toporesou : 
The preparation of sodium bicarbonate. Reply to 
a criticism of B. Neumann and R, Domke. Jean 
Vincent Harisrk : 2, 4-Dimethylphenylacotic acid. 
Its preparation starting with pinonie acid. Gttstave 
Vavon and Louis Bourgeois : The reactivity and 
structure of the primary fatty amines, B. Bbajnx- 
Kov ; The essential constituent of the Normandy 
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“argile h silex”, V. AaAraNOFT : The rod and brown 
soils with carbonate crust in Tunis, A. RohAUx : 
The nummulitic Flysch on the Malaga (Andalusia) 
transversal. Jean CHBvaiEfi: Relatione between 
the electrical conductivity of the air and some 
meteorological factors at the Observatory of Ksara 
(Liban). The electrical conductivity of the air was 
found to iniirease with the temperature, to diminish 
as the relative humidity increased. The effects of 
pressure changes were irregular, with a tendency to 
a fall in conductivity as the pressure increased. 
Nicola.s P. Pi^NTOHEFF : The proportion of neon in 
natural gases. Studies of the rare gases obtained 
from a spring at Kovanlik, Bulgaria. Jean Ptveteau : 
An ancestral form of the tailless amphibians in the 
lower Trias of Madagascar. ANDRjt Eichhorn and 
Robert Franqubt : Ohromosomic numeration and 
nuclear evolution in Koelrmteria p<micfuiaUi. Mlle. 
Fmrnande Flous : Foljqihyletism in the Abieteie. 
Jean Oia,ta and Stefan Oelineo : Barometric 
pressure and rf^istance to cold. The resistance to 
cold of the rat is retluoed when the pressure is 
redue^ed to that corresponding to an altitude of 
2,000 metros. If the animal is protected against cold, 
its body ttimperature can be maintained at much 
lower pressures. Louis Lapicxjub : Remarks on the 
preoe<ling communication. A warning that the 
results cannot be applied to man, on account of the 
difference in size. Mlle. Marie Louise Verkter 
and Raymond Pannier : Researches on the com¬ 
position of the retinal purple and its relations with 
the visual cells. Jean R^gnier and AND«i: 
Quevauviller : The influence of the suppression of 
electrolytes, in jireservativc liquids, on the values of 
the excitability parameters and on tho resistancje ti> 
the galvanic current of tho motor norvo of Enna 
escMlenta. Richard JaHiel and Mme. Simone 
Delauney : The difference of the action of the poly¬ 
peptides according to their mod© of introduction into 
the organism. The toxicity of the polypeptides 
depends on the mode of introduction into the 
organism. Small repesated daily injections have no 
toxic effect, but under the conditions of experi¬ 
mental anaphylaxy tho toxic effect is large. Louie C. 
Maillabd and Jean Kttori r The distribution of 
titanium in tho organs of man, Tho amounts of 
titanium found in eighteen organs are given : no 
general conclusions con be drawn from the data. 
Gustave Guittoneau and Mlle. Jeanne Brioando : 
Resistance to staining acquired by heating of certain 
microbial bcHlies in milk. Pierre Li^pine and Mlle. 
Valentine Sautter : The existence in France of 
the murin virus of lymphocytory ohorio-meningitis, 
Alexandre Besredka and Ludwik Gross : The 
nature of the immunity in rabbits vaccinated against 
epithelioma. 

Moscow 

Academy of Sciences (CM., 1, No. 5, 19S6. I, 
ViNOGRADOW), A new improvement of the eatimation 
of trigonometrical sums. N. G. Chudakov : Zeros of 
the function ?(s). D, L, Sherman i A contribution 
to the method of N. I. Muschelishvili on the problem 
of elasticity theory, S, BACKAJ.iOV: A couple 
of congruences. N, Moiseiev t Probability of 
stability according to Lutpunoff. E. K. ZavozsRz; 
and B. M. Kozyrev ; Changes of absorption of weak 
electric fieldis of high frequency in oerta^ substances 
as a function of the stren^h of these flelda (2). V. V. 
fioRULEjKiN : Origin of the periodic variaHo^ 
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regioMO of Atlantic ourrente. K« N, Maxov ; Meaeturo- 
menta of reeiatance of htiman bodies, and its (iioxmexion 
with the atrength of the current over a wide range of 
frequenoiee. K* Mxsit^CH : Collateral oxidation 
pix>ces»es during reduction of nitrogen coinx>*5unds of 
the aromatic aeries. Hole of a of bivalent iron in 
reduction procews. A. J, Charit and N. V. 
Cidfufirrov : Flavina and metabolism (5). The effect 
of the introduction of alloxan and thyxnonucloic 
t^id into the food of rats on the ffavin content in 
Wir liver. K. Lazarev : Distribution in the blood 
and the intensity of action of anaesthetics. D. 
KosTorF : Studies on polyploid plants (13). Haploid 
Nicotiana rustica. B. VABiiiJicv : A haploid plant of 
durum wheat, TritidJim durum I>e«f. 


Sydkiy 

Royal Society of New South Wales, April 1. H. 
Fintnemore, S. K. Keickard and D. K. Large : 
Cy«uxogcnetic glucosides in Aust-ralian plants. (3) 
Eucalyptus cladocalyx. It is shown that these loaves, 
which have long been known to be fatal to animals 
and to be cyanogonotic, contiiin as much as 0<6 per 
cent of hydrocyanic aciid, the whole of which may bo 
liberated by autolysis. The acid occurs in the ^orm 
of the glucoside pninasin. previously found by 
Finnemore and C'ox in EremophiJUi tnaculata, A 
fiimplifieii process for its isolation is now described. 
The powdered leaves are percolated with cold w'.etone, 
the acetone extract washed with j^etroloum ether, the 
purified residue extracted with boiling-ethyl acetate, 
from which the glucoside separates on cooling, 
tsspecially if a little chloroform be added to the 
solutioit. Tlio yields are very good. R. D. WinaoN ; 
A bacterial disease of snake l^ins. The ocourronoc 
of a bacterial diseasr^ of snake beans {Vigtia sesqui- 
p^ialis) in New South Wales in 1935 is recorded. 
The results of comparative studies between the 
causal organism and cultures of the cowik;«. sj>ot, 
lilac blight and citrus pit organisms are given. 
Differences were observed only in the fermentation 
of ratffnc>se and in the degree of pathogenicity to 
various hosts. It is proposed that the snake bean 
pathogm should be designated Bacterium syrithgae 
(van Hall) E. F, Smith. A 'rough’ strain of the snake 
bean pathogen is described. The disease was shown 
to be seed'bome. AnOLPH Bouuger : A new 
reaction for the determination of creatinine. A ten 
per cent solution of 3>-5 dinitru-sodium-benzoate and 
normal sodium hydroxide are added to the fiuid to 
be examined. If creatinine is present in a concentra¬ 
tion of more than 5 mgm. per cent, immediately 
after adding the sodium hydroxide a purple colour 
will appear which deepc^ns considerably on further 
standing. After about 15 minutes, the colour will 
change towards red or pink, and will ultimately become 
yellow. If the concentration of creatinine is loss, it 
will t^o 5-15 minutes for the colour to appear. The 
colour reaction can be used, with a colorimeter, for 
quantitative eathnation of oreatmine. 

WASumoTon, D.C 

Kstxoaal Academy of iScienoes (Proc., 32, 195-247, 
April 15), Fnan L. Whiffle and Obcolia Payne 
Oafosohezn : On the bright line spectrum of Nova 
Herouljit, On duly 4, 1935, two components were 
observed,. fipeqtrograpbioaUy, certain lines ware 
«lotd>ledi oorr«ftjM>ndmg to the two oomponmta. 1 % 


is considered that two gaseous masses of low density 
were ejected from the central star; the former give 
rise to the doubled bright lines and the latter to the 
continuous background. Carl D. LaRue : Tissue 
cultures of spermatophytes. Pieces so small as 
0*5 mm. in length from immature embryos of dande¬ 
lion, ox-eye daisy, wild lettuce and tomato have 
boon grown in culture to complete plants. It is 
belicvo<l that it is important to use tissue which has 
recently been differentiated ; the |)resence of growth 
hormone (auxin) and agar-agar with the nutrient 
solution also favour growth. Linub Paulino and 
Charles D. Coryell : The magnetic propertie.s and 
structure of hsemoglobin, oxyhaunoglobin and carbon- 
monoxyhceinoglobin. Magnetic measurements show 
that oxy- and carbonxnouoxyheemoglobin contain no 
unpaired electrons (free oxygen has two); hence 
oxygen undergoes a profound oheuige in electronic 
structure on attachment to hemoglobin. New 
nomenclature, baswl on recent data, is suggested 
for lifemoglobin and related compounds. Hans 
Bauer : Btructuro and arrangement of salivary 
gland chromoeomee in Drosophila species. W. K. 
Castle : Further data on linkage in rabbits. Cross¬ 
over j>ereentage8 for the two linked genes for rex 
(short coat) and also for the fcliree linked genes, 
albinism, yellow fat and brown pigmentation, have 
been di^terminod. Crossing-over in one region of a 
chromosome ‘interferes’ with crossing-over in another 
region, as in Drosophila, Leonard M. Blumenthal : 
The metric characterisation of a class of spaces. 
Norman Levinson : On the non-vanishing of certain 
functions. W. W. Coblkntz and R. Btaib : The 
evaluation of ultra-violet solar radiation of short 
wave-lengths. The most recent method employs a 
titanium photo-electric coll calibrated against a 
standard of ultra-violet radiation. A radiant flux 
is observetl, by this and older methcKls, almost twit^e 
as large as that calculated from early observations 
of the ultra-violet SfKK^iral energy curve. The average 
intensity of ultra-violet solar relation of wave-length 
3132 A. anil less in the clearest midsximmer weather 
at midday in Washington, D.C., is 75 inicn>w*attB 
jH>r cm.*; the corresponding figure for San Juan 
(there is less ozone in the stratosphere at the tropics) 
is 96 microwatts per cm.*. F^xtrapolatiou of all the 
data indicates an intensity of 61)0 microwatts per 
cm.* outside the solar atmosphere ; this is a 5"8-fold 
increase, as oomi>ared with a 20-30 per cent increase 
in total solar intensity of all wave-lengths. A. A. 
Abramowitz : The double iimervation of caudal 
melanophores in Fundulus, A large group of fish, 
in mch of which a band of melanophores wew de- 
nervated by an incision in the tail, was kept in an 
illuminated black tank for a fortnight. Kaoh fish 
was then removed periodically to a white background 
for 10 minutes or fi^imulated electrically, and the 
melanophora condition recorded photographically 
imder the microscope. The fish was replaced on a 
black background for 10 minutes and the name area 
rephotographed. Homo cells showed full controettion 
but not full expansion, others neither contraction nor 
expansion, suggesting regeneration of two sots of 
nerves, discrete and opposite in action. Ross G, 
Harrison ; Relations of symmetry in the developing 
ear of An^lystanha ptmeUUum, Axes of symmetrj^^ 
become fixed at different stages, at which also other 
tissue determinations occur. W. G. Clark: : Errata 
to the paper “Note on the effect of light on the bio¬ 
electric potentials in the Avena colooptile” (Nature, 
Feb. 29, 1935, p. 373). 
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Forthcoming Events 


Thursday, June 25 

Boyai* SooncTY, afc 4,30.—Prof. F. S. Kipping, F.R 8. 
"‘Organic Derivatives of Silicon'’ (Bakerian Lecture). 


Assogiatiok of Tbchnicax lN8TmrrroKs, June 26-27.- 
Annual Summer Meeting to be held at Bath. 


Official Publications Received 

Great Britain and Ireland 

stony hunt CoUrae Observatory. Bperalts of Ooophysical and Solar 
ObiKtT vat Iona, 1035 ; with lleport and Notes of tno Dlroctor, Rev. 
J. P. Il4>wland. Pp. XX 4-40. <Blao][buni: Btonyhnrat College Obser¬ 
vatory.) {106 

Conference of Empire Survey Officers, 1036. Report of Proceed< 
Inga. (Colonial No. 111.) Pp. vi+S77-f36 plut<fw. (Tiondon: H.M. 
Stationery Office.) 20«. net. (105 

Department of Soienttfle and Industrial Research. Forest Products 
Research Records, No. 0 (Wood Preaervatlon Series, No. 2); Methods 
of Applying Wood Preservatives. Part 1: Non Presauie Methods. 
By 3, Bryan. Pp. 17. (London : HM. Stationery Office.) Ad. net. {105 
Technical Publlcatlous of the Jntematloruil Tin Research and 
Development Council. Scries A, No. 80: Factors Influencing the 
Hate of Attack of Mild Steels by Typical Weak Acid Media. By Dr. 
T. P. Hoar and D. Havenhaud. Pp. 114'27. Free. Series A, No. 87 : 
Methods of Detinning Tinplate for Examination of the Thickness and 
Continuity of the Alloy Layer. By A. W. Hothemll and W. N. 
Bradshaw. Pp. U-blO. Free. Series A, No. 88 : A Study of the Origin 
of PoioMty in the Tin Coathw of Tinplate. By A. W. Hothetsall and 
J. C. Prytherch. Pp. U+llT Free. (London; International Tin 
Hesearoh and Devel^ment CTouncil.) {206 

Rubber Latex. By Dr. Henry F. Stevens and W. H. Stevens. 
Fourth edition. Pp. £24+11 plates. (London: Rubber Qrowe»" 
Assoeiatlonj {216 

Bmplie (votton Drowing Corporation. Report of the Admlnlstn^lve 
Conndl of the Comoratlon eub^tted to tlie FUlaentli Annual General 
Meeting on May 2(Hh, 1988. Pp* 11+85, (London ; Rmplre (Totton 
Growing Corpoiation.) {£15 

Annual Report of the Zoological Society of Scotland for the Year 
ending Slst March 1988, Pp. 82+8 platei. (Edinburgh : Zoolodca! 
Society of SooUand.) 1216 

Royal Observatory, Edinburgh. Forty-sixth Annual Report of the 
Astionomor Royal for Scotland, 1985. Pp. 8. (Edlnburgti and I.4)tidnn: 
HM. Stationery Office.) 2d. net {216 

British Trust for Ornithology. Second Report, Spring 1936. 1^. 
24. (London : British Trust xbr Omltholojn.) (225 

Ministry of Health. Coeling Returns; Year ending 31st March 
1935. Part 2; Poor Law InaUbitloiia; Separate Casual Wards. Pp. 
£7. (London : HJC. Stationery Office.) If. 8d. not. [226 

Board of Education, Report of tho Advisory Council of Uie Solenoe 
Museum for the Year 1936. Pp. 83 + 2 plates. (London : H.M. Sta¬ 
tionery Office.) If. net. (225 

Tlie Unlvontty of Leeds: Department of Leather Industries. 

Report of the Advisory (kmiinlttee on the Work of the Department 
during the Sessions 1928^ to 1984-35, Pp, 11. (Leeds : The Uni- 
vereltyj [266 

The British Science Guild. Oabrielle Howard Memorial Lecture: 
Telegraphs and Telephones. By Prof. W. L. Bragg. Pp. Jv + 48+3 
plates. (London : Britls^i Solenoe Guild.) [286 

Tho Sotentlno Journal of the Royal <!k>Uege of Science. Vot. 8: 
containing Papers rood during the Session 1935-1088 l^efbte the 
Imperial (College Chemloal Society, tlie Royal College of Science 
Natural History Society the Royal College of Science Mathematical 
and Physical Society. Pp. 180. (Loudon: Edward Armdd and Ck>.) 
7f. 8d. [286 

Rubber Growers' Aseoolatlon. Rubber and Agriculture SerliM, 

Bullottn No, 1: Pneumatic Equipment for Farm Tractors. By 
Alexander Hay. Pp. 18. (London: Rubber Growers* Association.) 
Free. [876 

Department of Sdentlflc and Industrial Researetk, Sunmary of 
Pzognas of the Geological Survey of Great Brlt*tn and the Museum 
of Practical Geology for the Year 1934. Part 2. Pp. tv+85+4 plates. 
(London ; HM. Stationery Office.) Is. 6d. net. [276 

Other Countries 

Iwata Institute of Plant Blochamtetry. Publication No. 2 : Kata- 
lyUMhe Wlrku^n der HetaUkomplexveTblndurigeD. Von Prof. Kelta 
miffiata und Prof. Yidl Shlbata. Pp. idv+210. (Tokyo: Maruzon 
Oo., Ltd.) 2.60 doUars. [165 

(Janada; Department of Mines: Mines Branch. Analyses of 
Canadian Crude Oils, Naphthu, Shale QU and Bitumen. By p, Y, 
Rosewatne, H. MoD. Chantler and A, A. Swlnnerton. (No. 706.) Pp. 
Vi+21. (Ottawa; kWs Printer.) 10 cants. {186 

Ninnika Vldanakaps-Abadaml 1 Oslo, Geofyslake PubUkasloner, 

Vcd. 14, No. 1: Mlttet und figtreme der lAritten^mtor, Von B. J. 
BiikMimd. Pp. 156. (Oslo : Orond^ and Sens Botoykker).) 16.00 
kr. [186 

JadustriAl Deveiopdaent In South ABdna and FadUUM fbr the 

EstabUsbmimt of Faotoriee* (PubUshed by the Depmaent of Com-' 
meroe and Industria.) Pp. xvl + 236. (Pretoria; Govamment Prhiterj 
la cm 


Organbn; International Review. Yol^ 1. Pp. vli+8Q4. (Wanaw: 
Mianowski mstltuta for the pKqmotlpn of Solenoe and lAdtem.) {185 
Observatolre de : fkimem d'Aatirapwddue k Meudon. Oartes 
synoptlquw dft la chroaaofphtra seffiure et oatalogiie dee fllamonta de 
la coiiche supArioUFe. Par L. D Aaambqla. Vol. li Faeo. 4, Anafle 
1934. Pp. 32. (Maudon : Obearratolic do Paris.) . f£15 

Royal Agrioultura) Society, BuRatin NO. 24 of Tecbmaal 

Section and No. 2 of Royal Agrionituml Soel^ and Imperil Chawtea) 
Industries, Ltd, Joint Research Scheme; Experimenta 

in Egypt on tho Interaotlon of Factom lu Crop Growth, Sa : RealdfiAl 
Effecm of Nltmenous Manuring and Spacing Of the Cotton Crop on 
the Following Wh^t Crop; 2b; Inter-relation of Nttrogencfua Manur¬ 
ing, Variety and Spacing ror the Wheat Crop. By Dr. FnuUc Crowthe 
Pp. 85. (Cairo : Royti Am^ltural Soelety.) f£ 

State of C3onuectlcat. Public Document No. 24: Flfty-elg*^ 
Report of the Connecticut Agricultural Experiment Station, N 
Haven, fnr the Year 1934. Fp. xU f713. (New BaveOr Conn.; CO. 
nectlmit Agricultural Experinwnt Station.) {££6 

Bulletin of the American HuBenu of Natural History. VoL 71: 
Tho American Land and Fresh-Water Isopod Onistaoea. By WlUard 
G. Van Name. Pp. vll +635. (New York ; AmerinM Htneum Of 
Natural History,) {226 

0)nsell International des DnSons Bokmtlflfiuea. (Juatrltme rapport 
de la Cojnmisslon pour i’dtude dns relations entte 1 m phdnomnea 
Bolalres et tenestres. Pp. 159. (Flrenae: Consell IntCinatloiial dea 
Unions sdentlflqiies.) (226 

Smithsonian Misoellaneoui CoUeetions. Vol. 96. No, 6 : MoUuscan 
Intonncdlatc Hosts of tho Asiatic Blood Fluke, 8e/ristMetna jtopenkwm, 
and Species confused wRlt Them. By Paul Bartsoh. (Puollcatlon 
3384.) Pp. 11+80+8 plates. (Washington, D.C.; Srafthsonlan 
InstltuUon.) (£65 

U.S. Department of the Interior ; Office of Education. Bulletin, 
1936, No. l6 : Reorganisation of School Units; a Report of the Pro¬ 
ceedings of a Oonferance colled by the Gommlssloner of Education, 
Washington. D.C.. June 17,18 and 19,1935. Edited and compiled by 
Katherine M. Cook. Pp.lU+91, 10 cents. BuUotlo, 1988, No. 18-11: 
Youth—Leisure fbr Living. By Katherine Glover. Pp. vll+ 128. 15 
cento. (Washington, D.O,: Government Printing Office.) 1259 

Canada ; Department of Mines : Hines BrancTt Petroleum Fuels 
In Canada : D^iverlns for Consumption, Calendar Year 1984. Pre¬ 
pared by John H. (^uey. (No. 77^) Pp. 11+20. (Ottawa ; King's 
Frintor.) 10 cento. r2&5 

Indian Forest Records (New Series). Vol. 1, No. 2 : A Study of Uie 
Bolls in the Hill Areas of the Kulu Forest Division. Funjab. Part I; 
An Investigation of BoU-Profiles under Deodar, spruce, Blue Pine 
and Obtr. By E. McJCemde Taylor, L I). Mahenatu, M. L. Mehta and 
R. C. Boon. Pp. 289-846+3 plates. (Delhi: Blauagerof Publioations.) 
2,2 rupees; 4s. i {255 

Stanford University Pablloattona; Unlvcrrity Betles. Biological 

Sdenoes, Vot 2, No, 8; GontribuUons toward a Monograiffi of the 
Bucking Lice. Part 8. By Prof. Gordon Floyd Fertta. Jm. 108+8 
plates. 1 dollar. Contributions Dom the Dudley Herbarium of Stan¬ 
ford Univeratty. Vol. 1, No. 8 : A Report on several Speties of 
fVom tho Soiitnwestom Deserts. By ira L. Wiggins. 196-t^+2 
plates. (Stanford Univeralty. OaM.: Stanford Unlvcfslty Press: 
London ; Oxford University PreM.) {256 

Union of South Africa: Department of AgriouRuxe and Foratiy. 
Bulletin No. 155 (Chemistry IMes No, 142); The BMim of Fat in 
MUk In the Coarse of D^vwy. By Dr. L. Denls-lAS^. 8. Bul¬ 
letin No. 157 (Chemical Series No, 144): Influence oTPeHoa of Loota- 
Uon on the Freexlng Point of South African MUk. By Dr. L. De^ 
Lester, Pp. 8. (Pretoria : Government Printer.) {255 

Union of South Africa : Department of 2||a«s: Geobgripal Survey, 
The Geology of Veptersdotp and adlolnliw C^Un^ : an Explanation 
of Sheet 58 (VentendOrp). By Dr. Louis T. Nel, H. F. Frommutso, J. 
Wlltemse and Dr. 8. H. HMgh^J wHh a Chapter on the Dtoond- 
iforooa AUiivlals, by Dr. aTl. du Tolt, Pp. 102. (Pretoria; Gowm- 
ment Printer.) 6f., Including Map. [B86 

I'roceedlnp of the United Slates Nattouoi Museum. Vol. SS/No, 
2^8 : Notes on the Butterflies of the Genus Enodia and Desoriptloa 
of a New FritUia^ from Peru. By Austin H. Clark. Pp, 261-S59, 
(Washh^n, D.C.: Government ntnting OlBoe.) [275 

U.S. of Agrimtlture. Teohmoal Bulletfo No. 498 i The 

Flour Beeuos of tl^ OemM TriboUum. By NeweR E. G<^ Fp. 58. 
(Washington, D.C.; Government Printing Office.) 10 oenta {275 
BtnRbaoiilan Miscellaneoas OolMlom. Vol. 96, No, 81 New 
Species of American Edffoaateiroldea. By R. 8. Bnmi 
3^5,) Pp. 38 + 7 plates. Voi 0\No. 7 : The GohJ-B 


(Pal 



50+8 plates, (Washington, D.O. 


CataloEueg 

^ks ^d Mauusj^pts on ^nealogy, Heraldry, Arohmotogy. AraW- 
teoture, Annour, Brasses, CathedtAi, Charters, Domesday, Moth, 
NumtomaMos, Pla^-RMnS^EeWs 
v^, cfo., emtea^ng tlie GenaiOogloal and Heraldic Portion of^ 
Llbraw the ^ wTBiuee Bomtonnan. (No. 201.) Fp, 36. (Lelcestae: 
Bernard HaliHiay.) 

Ultra-Vlokt Ray Meter. Fp. 2. (London: Negroni 

vtotSt^SnSto^aSS. 

A<Um Htlger, Ltd.) 

W^Osan's Microsoope BeoM. No. 38, 1986. Fd. £4. (London: 

*,2«asftssr®,. 

lioadon: Oori Sdiw.) 
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The Centenary of the University of London 


D uring the week June 2&-July 8 will be 
celebrated the centenary of the University 
of Ivondon. The granting of its first Charter in 
1B36 by H.M. William IV was an important land¬ 
mark not only in the history of education but also 
in the history of science itself. It must be re¬ 
membered that, in the early nineteenth century, 
England had only the two Universities of Oxford 
and Cambridge, and these “kept the noiseless 
tenour of their way’’, steeped in the traditional 
policy of medieval times and paying little attention 
to the new soienoes which were then arousing the 
interest and enthusiasm of many men whose 
names were destined to l>o world-famous. Limited 
in curriculum for the most part to the study of 
mathematics and the classical languages, restricted 
in membership to those who subscribed to the 
doctrines of the Established Church, the older 
miiversities seemed to stand for all that was 
conservative and reactionary. The movement for 
a new university was one aspect of the general 
^tack on privilege which resulted in the Reform 
Act of 1832 and the social and legal reforms 
associated with the names of Bentham and 
Brougham. 

The establishment of the ‘godless’ University 
College at Gower Street in 1827 was regarded not 
only with derision but also with alarm. Many 
public men were seriously concerned at the growth 
of the new ‘liberar spirit, and grave doubts were 
expressed in Parliament, in the Press and else¬ 
where as to the desirability of encouraging such 
an institution. The struggle for recognition was 
Idng and bitter, but eventually the Government 
was forced to give way, and the University of 
London came into being. Even then, it was only 
a compromise: the new University was constituted 


solely as an examining and degree-giving body, 
and the teaching was entrusted to the two Golleges, 
University and King’s, which were already in 
existence. The despised infant, unwanted and 
debarred from its full rights, nevertheless thrived 
well, and soon began to show a lively interest in 
the new sciences. This was no doubt due to the 
composition of the Governing Body, which in¬ 
cluded some of the most eminent men of the 
Victorian age. The Charter of 1836 nominated as 
fellows and members of the Senate no loss than 
fifteen fellows of the Royal Society, among whom 
were Airy—^the Astronomer Royal—^Neil Arnott, 
Francis Beaufort, John Shaw Lefovre, Peter Mark 
Rogot, Nassau Seiuor. Michael Faraday, especially, 
played a prominent part in the affairs of the 
University for nearly thirty years. There was no 
lack of such men to carry on their politjy; later 
there occur in the minutes of the Senate the names 
of Hooker, Huxley, Lister, Paget, Sliarpey, Foster 
and Ray Lankester. 

Under the guidance of these eminent men, the 
examination curriculum was established on a 
broad and truly liberal basis : and a high standard 
was set and maintained. Recognition was accorded 
to subjects previously either neglected or com¬ 
pletely ignored, such as English, history, modern 
languages, chemistry. The pioneers justified the 
inclusion of these, not only as subjects worthy of 
study in themselves but also as providing a train¬ 
ing for the mind equally as beneficial as that 
claimed for the more ancient studies. What 
Arnold of Rugby achieved for the Faculty of Arts, 
Faraday and others did for the Faculty of Science. 
A momentous step was taken when in 1860 degrees 
in science vrere instituted for the first time in 
Er^land, and academic recognition thus obtained 
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for the scientific teaching which was being carried 
on in London and the provinoes. 

In medicine, too, great emphasiB was from the 
beginning laid ui)on the necessity of adequate study 
of the pre-clinical sciences, and this did much to 
raise the standard of medical education—a sorely 
needed reform. Doctors of science were required 
to present a thesis which should stand the regula¬ 
tion test of the Royal Society and be judged to 
contain to some extent “an addition to know¬ 
ledge”. The graduates themselves took a keen 
interest in matters of educational policy. They 
procured the recognition of the London medical 
degree as a licence to practise ; and a resolution 
of Convocation in 1878 urged that encourage¬ 
ment should bo given to the “cultivation of such 
higher and less usual branches of study as can be 
more conveniently or more efficiently taught by 
a central body”. To the very extent of its power, 
the University fostered the advancement of soience, 
but its influence was, from the nature of things, 
only indirect. It had indeed one research institute, 
the Brown Institution, founded in 1871, and the 
names of successive professor-superintendents— 
Burdon-Sanderson, Horsley and Sherrington—are 
an eloquent tribute to the pioneer nature of its 
work. 

In the colleges and institutions from wlxich the 
University drew its candidates were many other 
leaders of science. University College established 
the first chemical and engineering laboratcH'ies in 
England. Chairs were established in geology, 
botany and a&oology : the School of Anatomy and 
Physiology was made famous by Sharpey and his 
pupils, Michael Foster and Burdon-Sanderson. At 
King's College, founded in 1829 as the Tory counter¬ 
blast to the Whig institution in Gower Street, the 
professoriate included Sir Charles Lyell, Charles 
Wheatstone, Clerk Maxwell, and later Lister him¬ 
self. The great group of institutions founded in 
1851 at South Kensington (later to be known as 
the Imperial College) was a pioneer in the teaching 
of science and technology, and reveres the names 
of Huxley, Tyndall and Unwin. For about sixty 
years, the University performed its function as an 
examining body. Though limited in scope, its 
influence on the development of secondary educa¬ 
tion in England (through the famous matriculation 
examination) was profound. On higher education, 
also, its influence was no less widespread and 
lasting, for to many of the provincial university 
colleges London acted as a sort of foster mother ; 
and their students entered for the London examina¬ 
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tions until they themsdves became fiiUy-fledged 
universities. 

As the nineteenth century drew to a close, there 
came tiie growing realisation that neither the 
University nor the teaching institutions it served 
were getting the fullest benefit from the existing 
relationship. After much debate and the delibera¬ 
tions of two Royal Commissions, a new constitution 
was granted in 19(X). The University now took 
on all the functions of a teaching university. The 
existing institutions of university rank became 
Schools of the University, and then at last began 
the process of co-ordinating md unifying their 
vast resources. University and King's College, 
with their long and illustrious record of scientific 
achievement, were joined by the newly reorganised 
Imperial College, by the pioneer women’s colleges 
such as Bedford and the London School of Miedioine 
for Women, and by the medical schools attached 
to the great hospitals of the Metropolis. To these 
were later added several Schools devoted mainly to 
post-graduate study and research. 

The last thirty years have seen an unprecedented 
advance in scientific knowledge and its practical 
application, and the University has had constantly 
to adjust itself to meet the growing demands upon 
it. New degrees and diplomas have been instituted, 
new subjects have been included in the curriculum. 
Chairs have been established in such diverse sub¬ 
jects as eugenics, aeronautics, social biology, 
chemical engineering, etc. The provision of 
scholarships and research funds and of spacious 
and well-eqwpped laboratories is the constant 
concern of the University and its Schools, which 
now possess some of the finest and most up-to- 
date laboratories in Great Britain. By the develop¬ 
ment of such specialised institutions as the London 
School of Hygiene and Tropical Medicine and the 
British Postgraduate Medical School, London is 
rapidly becoming a centre fac advanced teaching 
and research for Europe and the Empire. 

Delegates from univeraitiea and learned societies 
throughout the world will assemble in London 
to take part in the official oelebtatione of the 
centenary. Those from the United States indude 
Prof, G. D. Birkhoff, dean of the Faculty of Arts 
and Science at Harvard, Prof. L. P. Biaenhart firom 
Princeton, Prof. W. G, VS^Txittnan, head of the De¬ 
partment of Chemical Eugine^mg at the Massa¬ 
chusetts Institute of Technology, Prof. H, Bateman 
of the California Institute of Technology, and 
R. E. Swain, chairman of the School of Physioi^l 
Sciences at Stanford University. Dkitinguislied 
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European men of fimenoe yrho are oomix^ over 
iaxdude Dr. Jarodav Heyrovek^, who will represent 
the (SuurleB UniTorsity of Prague, the Bohemian 
Boyal Booiety of Sciences and the Czech Academy 
of Seienoes ax3d Arts ; Prof* Sem Saeiand, Rector 
of the Univorrity of Oslo, who will represent also 
the Norwegian Academy of Sciences; Dr. Nils 
Svedelitts, professor of botany in the University 
of Uppsala, axid representative of the Royal 
Swedish Academy of Sciences and the Royal 
Society of Sciences, Uppsala; M. Jean Perrin, 
president, and H. Charles Fabry, of the Paris 
Academy of Sciences; Prof. P. Zeeman, Rector 
of the University of Amsterdam, and Dr. J. 
Huizinga, of the Royal Academy of Science, 
Amsterdam. 

The celebrations include a special service at St. 
Paul’s Cathedral, to be followed by a luncheon at 
the Guildhall given by the City Corporation. 
Evening receptions will be given by the Govern¬ 
ment and the London County Council. The Sohoob 
of the University will extend hospitality and be 


open to inspection by the University’s guests. At 
a reception to be given by the University, honorary 
degrees will be conferred on a number of eminent 
men. The degree of doctor of scienoe will be eon- 
ferred on Sir William Bragg, president of the 
Royal Society, on Prof. Albert Einstein and Prof. 
Max Planck in recognition of their great contribu¬ 
tions to physical science, and on Prof. Johan 
Hjort, professor of marine biology at the Uni¬ 
versity of Oslo and an outstanding scientific 
representative of the Scandinavian peoples. Sir 
Joseph Larmor, the distinguished mathematician, 
will receive the degree of doctor of laws, and 
Mr. H. G. Wells, who is a former student of 
Imperial College and who has done so much 
to promote interest in science and the scientific 
spirit through the medium of his pen, will become 
a doctor of literature. In honouring these men 
by admission to its society, the University adds 
lustre to its already brilliant record of service 
and achievement in the cause of scienoe and 
learning. 


The Work of William B. Hardy 


GoUected Scientific Papers of Sir William Bate 
Hardy, Fellow of the ^yal Society, Fellow of 
Goxn^e and Caius College, Cambddge 
(Published under the auspices of the Colloid 
Committee of the Faraday Society.) Pp. zi-f-922 
4-16 plates. (Cambridge; At the University Press, 
1936.) 63s. net. 

I N a short preface Prof. Eric K. Rideal states 
that this volume of collected papers is pub¬ 
lished under the auspices of the Colloid Committee 
of the Faraday Society, but omits to mention that 
the Committee undertook this task at his sugges¬ 
tion. Contributions to the cost have been made 
by the Dominion Governments of Australia, South 
Africa and New Zealand ; the master and fellows 
of Gonville and Caius OoUege ; the Royal Society 
and the Chemical, Biochemical, Physiological and 
Faraday Sodeties. The Cambridge University 
Press has produced the work in a style conforming 
to its usual high standard. 

The contents of the volume fall into three very 
distinct groups; papers on physiological and 
Ustolpg^cal subjects ; pap^ on the fundamental 
problems of the oolloidsl state; and papers on the 
"hOunoUry state’, that is, on the be^viour of 
U^ds solids at the interfaces between the two. 


It is undoubtedly Hardy’s work on colloids 
which has made his name familiar to the largest 
number of readers. The question of what led him 
to take up these researches is answered epigram- 
matioally by the master of his ooUege in a remark 
quoted in the preface : ‘'Hardy onoe observed a 
cell divide under the microscope, and wondered 
why^’. If the elucidation of this process was his 
ultimate aim, the first steps towards it led him 
away from living matter. Dissatisfied with the 
prevailing views on protoplasm, based partly on 
a priori grounds and partly on brutal methods of 
staining and fixation, he investigated simple col¬ 
loidal solutions. He established the connexion 
between electric charge and stability; clearly 
recognised the globulins as types of ‘colloidal 
electrolytes*, and went a oonsiderable way towards 
elucidating the reversible sol-gel transformation. 
These investigations laid a great part of the 
foundations of modern colloid scienoe, and the 
concept of the colloidal electrolyte in particular 
has Iwn greatly extended by subsequent workers. 

h\ view of the suggest^ stimulus to these 
researches, it is interesting to read Hirdy’a two 
addrosseS on “Living Matter”, delivered in 1916 
and 1928 respectively. In the first of these, 
parallels between processes in living matter end in 
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colloidal systems are still numetous, while the key¬ 
note of the second is a passage which must have 
chilled the audience (the Colloid Symposium at 
Toronto): “—let me state a belief which I have 

held for thirty years or more. It is that nothing 
is to be gained by claiming living matter as 
colloidal". 

Since Hardy held this belief during the whole 
period of his work on colloids, it is obviously not 
disappointment in its outcome which induced him 
to turn to another set of problems : the effects on 
static friction between solid faces of films of 
lubricant “—when the solid faces are near enough 
together to influence directly the physical pro¬ 
perties of the lubricant. What Osborne Keynolds 
calls 'boundary conditions’ then operate, and the 
friction depends not only on the lubricant, but also 
on the chemical nature of the boundaries". 

Investigations carried out with very simple 
nieans, yet with the most stringent exclusion of 
all Boufoes of error, established two fundamental 
propositions : first that "resistance to slipping is 
due to cohesion even when a lubricant is j>resent, 
and that a lubricant decreases friction by partly 
or wholly masking the cohesive forces of the solid ; 
the second that a lubricant maintains its position 
against the normal pressure because its surface 
energy is a function of the thickness of the layer". 

Hardy’s researches, however, did much more 
than elucidate the effects of lubricants on static 
friction. By using friction—^if the metaphor l)e 
permitted—as a^n indicator, he made the first 
complete study of films on solid surfaces and 
established the perfect continuity between their 
properties and those of liquid films on liquids, 
which are amenable to more direct methods of 
investigation and have been the subject of a vast 
volume of research. 
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It is highly oharacteristio that the first impetus 
to those reseaTcbee was supplied hy a trivial 
piece of domestic experience quoted by Lord 
Bayleigh : that tea cups would not slip on saucers 
wetted with water. Slight as the matter is, it 
gives rise to some reflections. No one will wish to 
imitate bad examples by talking of 'English’ 
science, but no one familiar with history can fail 
to remember that Hardy’s whole procedure—^the 
discovery of a problem in a set of facts either 
familiar or overlooked, its formulation, its inveati- 
gation by new methods and the final demonstration 
of its unforeseen scoj^e—^has been that of a long line 
of English men of science. It may be a matter of 
taste or prejudice if one prefers their work to that 
of men who (to misquote Swift) consider them¬ 
selves benefactors of the species for having mode 
two methyl groups grow where only one grew before, 
and who report on these repeated labours in long 
strings of papers. There con, however, be little 
doubt that the papers written by the first-named 
group make the more attractive reading. Wl)at 
Hardy says of an old author applies to many of 
his writings : ''His discussion is worth reading. It 
has the spacious dignity and charm which the 
hurry and specialisation of to-day have of necessity 
banished from scientific papers". 

It is a piquant question whether they would 
evqr have seen the light if Hardy had been a 
member of a foreign academy. One can scarcely 
imagine such a body receiving a paper on friction 
from a man who had achieved membership a 
biologist with anything but a stem "Ne sutor ultra 
crepidam". But they are fortunately available, 
and those who still can spare time for reading 
original papers, even though their matter has long 
ago passed into text-books, will find plenty to 
repay them in the present volume. E. H. 


Birds of Beauty above Southern Seas 


Oceanic Birds of South America: 
a Study of Species of the Belated Coasts and Seas, 
including the American Quadrant of Antarctica, 
based upon the Brewater-Sanford Collection in 
the American Museum of Natural History. By 
Robert Cushman Murphy. Vol. 1. Pp, xxiv4- 
040 4-38 plates. Vol. 2 ! 641-1245plates 

39-72. (New York : American Museum of Natural 
History, 1930.) 10.50 dollars. 

handsome and valuable work, published 
^ in two volumes, describes the appearance 
and habits of ocean birds of the southern hemi- 
spltere ; birds which spend their lives normally on 


the high seas, often at a great distance from the 
land to which they must periodically return to 
reproduce their species. Most of the birds described 
are unknown in British or even European waters, 
yet the habits and forms of not a few of them are 
akin to those of the ocean birds of the northern 
hemisphere, and in him who reads these volumes 
must arise the longing for an opportunity to 
voyage to those distant seas and lonely sun¬ 
drenched isles where these birds of beauty and 
grace have their home. 

The first volume deals partly with the field 
work which has mode possible the writing of 
book. There is a full account of the geographical 
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baokground, imd a most interostmg section on 
ocean oturents follows. The scope of the work 
may be realised from the places described. An 
imaginary circumnavigation of South America 
allows the reader to viait the Atlantic equatorial 
islands and the Atlantic snb-tropical islands. He 
then sails to the Atlantic sub-antaroiic islands 
(the Falkland^, Gough Island, Tristan da Cunha); 
to the Scotia Arc (South Georgia, the South Sand¬ 
wich Islands, the South Orkneys and the South 
Shetlandfl), and to lonely and tempestuous Bouvet 
Island. After exp^encing the rigours of the 
Antarctic, he rejoices in imagination when he is 
piloted to the Pacific sub-tropical islands of Juan 
Fernandez and others. In the seoticm of the work 
dealing with the desert coast of South America he 
learns something of the wonders of the Guano 
Islands and their birds. The Galapagos Islands 
are described, and we are told that these islands 
are visited regularly by migrants from the north— 
the osprey, for example, and the swallow. The 
elusive island of Malpelo in the tropical Pacific 
bight ''looming like a black iceberg^' from ocean 
deeps gives sanctuary to sea birds of several 
species which "swarm above the unattainable 
summit’’ and which to this day have never been 
identified. 

Part 2 of the work deals in detail with the ocean 
birds of the vast area described. This volume is 
most valuable since it is either first-hand informa¬ 
tion written with accuracy and vividness by Dr. 
Murphy himself, or descriptive accounts quoted 
from the writings of other careful observers. 

An inB|HTing passage on St. PauFs Rooks is 
quoted here ; 

"I never properly realised the strength of an 
ocean current until 1 saw the E^atorial Current 
running past St. Paul’s Rooks. Ordinarily at sea 
the current of course does not make itself visible 
in any way: one merely has its existence brought 
to one's notice by finmng at midday, when the 
position of the ship is made known, that the ship 
is 20 miles or so nearer or farther from port than 
dead reckoning had led one to suppose she would 
be, and one is correspondingly elat^ or depressed. 
But St. Paul’s Books is a small fixed point in the 
midst of a great ocean current, which is to be seen 
rushing past the rooks like a mill-race and a ship’s 
boat is seen to be baffled in its attempts to pull 
against the stream/’ 

Again, we read: 

“These lie in an ocean which is prevail- 

stepless md cloudless, except during the 
brim tempests of the doM During even 

oahai however, they are usually beset by 

strphg Curf, which splashes them with emray to 
thsifr summits and tends not only to wash away 


the guano of the seabirds, but also to cause it to 
precipitate its salts in the form of a dense, shinizi^, 
glassy layer. ... So far as 1 can determine the 
resident birds are confined to three species, namely, 
the Brown Booby (Svla hvoogasl^T) and both of the 
Atlantic noddies {AnaUa stdidus and Ancus 
mintUus),** 

Moseley of the Chattmger wrote and is quoted : 

"FitzRoy visited St, Paul’s Rooks on February 
16 ; Ross on May 29 ; we on August 29 ; on idl 
these occasions eggs and young biMs were found. 
Hence breeding goes on all the year round.” 

Remarkable birds of the ocean are described 
clearly and simply by Dr. Murphy, who has 
gathered considerable information that is new to 
science. There is a description of the curious 
filghtless rail (Atkintisia rogerai) of Inaccessible 
Isle of the Tristan da Cunha group : of the fairy 
tern {Oygis cUba)^ most ethereal of sea birds and 
so fearless that it can be caught by hand as it 
hovers inquiringly though without hostility about 
the human intruder ; of the Arctic tern (well- 
known m British waters) which for eight months 
of the year experiences no darkness, since after 
nesting in the Arctic, some at all events of these 
dainty fliers wander south and penetrate to the 
Antarctic seas, where they find again full summer 
and Bimshine at midnight. 

One of the most remarkable and beautiful birds 
described by Dr, Murphy is the snow petrel 
{Pagodrtma nivea), which nests amid eternal snow 
and ice on the rocky frost-harried summits of 
south polar mountains. One colony of these 
strange birds was found nesting by the second 
Byrd Antarctic Expedition on a hill-top no less 
than eighty kilometres from the nearest sea (p. 673). 
There are arresting accounts of the boobies {SuUa). 
The name is from the Spanish ‘bobo*, meaning a 
dunce. Boobies feed la^ly on flying fish, and 
these elusive fish the red-footed booby catches not 
only in the water but also in the air (p. 869). 

Land is apparently as effective a barrier to the 
l)oobie8 of the South Atlantic as it is to the 
European gannet, which will fly many miles off 
its course rather than cross a narrow neck of 
land ; thus we ore told that the Panama Isthmus 
is never crossed by boobies, with one possible 
exception, although pelicans pass over it con¬ 
fidently. 

The. limited range of the flightless cormorant 
{Natmopierum harrisi) of the Galapagos, is a 
remarkable contrast to the immense ocean flights 
taken % the greater shemrwater {Pv0nv^ gravia), 
whose only known nesting grounds are on the islands 
of the Tristan da Cunha group. Many thousands of 
this large shearwater are found each summer on 
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the Grand Banks of Newfoundland, having 
travelled from the South Atlantic into the North 
Atlantic via the water of the tropical seae, which 
they cross without delay as though heat and 
cloudless weather were distasteful to them. Dr. 
Murphy makes the interesting suggestion that 
with these shearwaters an annual breeding season 
may have been rejdaoed by a longer reproductive 
rh^^hm. The Manx and the sooty shearwater 
also move between the north and south Atlantic 
zones. 


June 1986 

The TolumeB aie ilhtBtESted by nKuny exosBent 
photographs, aod beaittUbl ocdoored leprodnotioDS 
of paintings done Fraaois L. jTaqnes. 

|mnt is good, and tiiera are a clear index and 
bibliography. The work will rank as a standard 
one on the sabjeot. 2)r. Mur^y must have 
travelled almost as widely as the greater shear¬ 
waters in writing it; moat have had many 
adventures and have suffered many hardships 
which his modesty forbids him to mention. 

S.G, 


Hindu Ideas of Self and Mind 


The Birth of Indian Psychology and its 
Development in Buddhism 
By Mrs. Rhys Davids. A rewritteit and enlarged 
edition of “Buddhist Psychology*’. Pp. xii +444. 
(London : Luzac and Co., 1936.) 5«. 

M rs. RHYS DAVIDS has long been recognised 
as one of the leading European authorities 
on Pali and Buddhist literature. In this work 
she endeavours to trace historically the rise and 
development of Hindu reflection on man and 
the human mind during a period of more than a 
thousand years. Embodying as it does the fruits 
of well-nigh half a century’s labour, the volume 
cannot fail to be appreciated by all who are 
interested in Indian culture. 

Her book, the author tells us (p. 365), is mainly 
concerned with beginnings. Accordingly, she 
devotes no small amount of space to the early 
Upanishads. and lays reiterated stress upon the 
distinction formulated in them between the man, 
or self, and the mind, conceived as an instrument 
of the self. To say that man is atrnan or dimavard, 
‘besouled’, was equivalent to discerning in the self 
the potency of the divine nature, a 'being* that 
is in fact essentially a 'becoming*, and as such 
surviving death. Moreover, as the ‘subject* of 
mental experience, man was conceived os valuer 
and as user. He is, so it was inculcated, not body, 
sense or mind, but ‘has* all these, uses them and 
values by them. In abort, man’s attributes were 
not thought of as going to produce a self as a 
product; contrariwise, in the self they had their 
basis and raiaan d'itre. On the other hand, the 
mind (manaa) was spoken of as a wherewithal to 
act upon the body. Man “seizes hold of” and 
animates the body “with the mind” ; **with mind** 
he sees, hears, feels, etc. 

In the Middle Upanishads we find, it is oonv 
tended, partly through the wave of monasticiszn 


then commencing to make itself felt, the inculoation 
of a definite religious praotioo of intros]>ection, 
which we do not yet find in the earlier collection. 
Sftnkhyon terms and ideas came to be introduced 
in Brahmanic teaching. Inquiries into origins, pre¬ 
occupation with causes, led to “a dethroning of 
the man from his identity with the Highest”. 
“He has become a praiipuruaay an individual, 
opening the way to the ‘plurality of selves* in 
S&nkhya** (p. 168). Along with this adopted 
exoteric analytic attitude there is to be noted the 
gradually increasing prevalence of the esoteric 
intuitive attitude, Imown as The control of 

mind, rather than its systematic development, was 
the leading motive in the later Upanishads of 
the middle period. 

But Mrs. Rhys Davids offers strong grounds for 
holding that the teaching of Gotama and of the 
missioners (mainly Bndxmins) who started the 
movement destined to grow into Buddhism was 
not thus impregnated with these new ideas. They 
appear, it is true, in the Nik&jras (the oldest 
complete canon of Buddhist teadung which has 
come down to us), but between the birth of 
Buddhism and its ‘scriptures* there was an interval 
of some four hundred years, and during that 
interval it is practioaliy oertain oonsiderable 
changes in general outlook must have occurred. 
Mrs. Rhys Davids makes theattempttodisentangle, 
out of the later records, fragments which may be 
taken to represent the earlier teaching. She looks 
upon ‘original Buddhism’ as an intensifying, so 
to speak, of what was most chataCterisiic in the 
older Upanishads. It laid stress, she thinks, upon 
the notion of the self as ihat real being who valued 
things with mind, upon the man as having within, 
as it were, a Most or Highest, as being in potency 
the Divine, a potency which was realisable, not 
by gnosis and ritual, but in conduct. The 
was not a complex of so-ealied bdt a 
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way in wfaidh the man or self valued things, a 
way in which he acted, which when desite or 
purpose were included in the thinking was 
deactibod as mano. 

Mrs. Rhys Bavids then prooceds to examine in 
detail the viewB set forth in the Nih&yas regarding 
the self and the mind. Here, alcmgside many 
survivals of the original teaching, she discerns in 
the main an aberration tiierebrom. Ultimately we 
reach what she describes as '*the Humian position 
in Buddhi8m’\ The change was, she conceives, 
chiefly due to the growth in north India of 
monasticism, and to the increasing preoccupation 
of Indian culture with the analysis of mind, ^own 
as adfikhya. The noteworthy feature in the 
Nikayas is, we are told, the substitution, uuex* 
plained and undefended, of ‘mind’ for the ‘man’ 
or ‘self*; by being resolved into five bundles of 
mental and bodily states (kanihd'a) the self as 
such was lost firom view. Thus, in place of the 
positive ‘becoming’ and of the life ‘beyond’, as 
taught by the founder, latter^ay Buddhists pre¬ 
sent “the monk-goal of a waning-out (ntV*wina) 
into an emptiness that is not—(p. 431). 

I add only a few words by way of criticism. The 


Upanishadio distinction between the self and mind 
may, I take it, be looked upon as a sort of primitive 
adumbration of the well-known Kantian distinction 
between the ‘pure’ and the 'empiricar ego. Modem 
psychologists are practically unanimous in reject¬ 
ing that distinction. The assumption of a iiingie 
entity somehow related to a manifold of mental 
states, and yet in essence independent of them, 
leads, indeed, to intolerable })0rpIe3citieB. But it 
is important to realise that, if the notion of a ‘pure 
ego’ calls to be abandoned, the notion of an 
‘empirical ego’, or of a ‘mind’ as merely a 
complex of discrete states or processes, must go 
along with it, for they are in truth correlative 
notions. The unity of the experiencing self is, in 
other words, to be sought within its experiences, 
and not in a “something, we know not what”, 
lying behind them or floating above them. In 
short, the processeB of thinking, feeling, desiring 
and so on, evince themselves as transient modes 
or phases of an indivisible conscious subject; and 
I cannot see that this conception of the self or 
mind endangers any one of the interests which 
Mrs. Rhys Davids is anxious to safeguard. 

G. Dawbs Hicks. 


Popular Stratospherology 


Exploring the Stratosphere 

By Gerald Heard. Pp. vii-f98-f9plates, (London 
and Edinburgh : Thomas Nelson and Sons, Ltd., 
1936.) 3s. 6d. net. 

author of this small volume sets out to 
^ tell the man in the street all about the 
stratosphere in simple language—a worthy enough 
object. If the stratosphere becomes the most 
favoured region for long-distanoe aeroplane flights, 
it will, of course, have great practical importance 
io the general public. No one will deny that the 
Stratosphere is of the utmost importance to 
meteorology, and that the electrical conditions 
prevailing at hi^ altitudes are of the utmost 
importance to re^ engineers, that the discovery 
that cosmic ray intensity inixeases with increasing 
height has great aq^ficanoe, and that generally 
speaking, the upper layers of the earth’s atmo- 
splmre Imve grwt geophysioal and astrophyaioal 
interest; nevertheless, Mr. Heard seems to us 
to show a lack of perspective in Ms first chapter, 
a gen^ infroduotion wMoh is packed with 
reihrenoes to Magellan and Gopermious on one 
hari^, and the stratosphere explorers 
and ^eorstical investigate^ of the expanding 


universe on the other. (“A vast, embracing idea of 
the whole universe, the whole of reality, is to-day 
forming in the human mind. It is being hastened 
forward by stratosphere exploration.”) Mr. Heard 
is one of the ‘Bright New Things’, a citizen of the 
‘Brave Now World’ ; surely he is maligning our 
grandfathers in an uncalled-for manner when he 
suggests that they would almost have called “this 
unbelievable surprise” (the constancy of tempera¬ 
ture with increasing Iieight exhibited by the 
strato^ere) “a breach of a Law of Nature 
A second chapter describes the actual balloon 
flights, of wMoh some very interesting photographs 
are reproduced, and a third chapter describes “The 
Uses of the Stratosphere”. The references to Dr. 
Goddard’s experiments on rocket flights are dis- 
appointing and inadequate. The fourth and last 
chapter on “The Meaning of the Stratosphere” is 
written with an over-emphasis similar to that in 
the introduction. We may conclude by hoping 
that that section of the public which makes a 
serious effort to follow the remarkable movements 
in soiantific thought which are taking place to-day 
will be able to draw a distinction between a good 
journalist writmg about science and a good scientist 
trying to write jonmalism. B. v, d. R. W. 
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The Head*Hunters of Western Anmonas: 
the Life and Culture of the Jibaro Indians of Eastern 
Eciiador and Peru. By Prof. Kafael Karsten. 
(Sooietas Scieniiarum Fennica: Conunentationes 
Humanarum Littoranun, 7, 1.) Pp, xvi + 698 + 34 
plates. (Helsingfors ; Societas Scientianun Fennioa, 
1935.) n.p. 

To the outside world, the Jibaros, the '^Head* 
Hunters of the Western Amazonas*', are best known 
as the source of the shrunken human hoods, which 
are to be found in most ethnological collections. To 
the anthropologist, they are the most important 
members of a race, or groxip of Indians comprising 
a large number of tribes, inhabiting eastern Ecuador 
and Peru, who exemplify the forest culture of South 
America. 

Dr. Karsten has spent an extended period of 
observation among the Jibaro on two ocoeisions—in 
1915-18 and 1928-29. Some results of his first visit 
were published by the Smithsonian Institution of 
Wasliington, D.C., in a memoir which dealt with the 
technique followed in the preparation of the shrunken 
heads and the cultiural setting of tlie custom, which 
plays such an important part in war and religious 
belief among the members of the tribe. This account, 
the first, and indeed the only, authoritative report 
on the practice, w incorporated in tlie present volume 
with additions from subsequent observation. This, 
however, thougli perhaps the most important, and 
certainly the most spectacular, result of Dr. Karsten's 
investigations, is far from exhausting their interest. 
His fully detailed accoiuit of Jibaro oxJture and 
economy, and more especially of their feasts and 
dances, is of no little importance as a contribution 
to the study of the indigenous peoples of South 
America. 

Dr. Karsten's investigations also covered the 
Canelos Indians, a group of mixed origin, now some 
two thousand in number, Christian in name, though 
preserving many of their pagan customs and beliefs. 
The Jibaro, on the other hand, though in contact 
with Europeans from the early days of the Spanish 
invasion, have sturckily resisted change in culture and 
language. The effect of outside influence, however, 
is now growing rapidly, a fact which gives this book 
an added value. 

Mathematics of Modem Engineering 
By Robert E. Doherty and Prof. Ernest G. Keller. 
Vol. 1. Pp. xxi + 314. (New York: John Wiley 
and Sons, Inc.; London : Chapman and Hall, Ltd., 
1980.) 17tf. 0d. net. 

Trb manifold problems of modem engineering are 
making great deuiands upon the applications of 
mathematics, and, as a consequence, many text^ 
books dealing with the mathematical principles 
underlying such problems am making their appear¬ 
ance. The present volume—one of a series written in 
the interest of the advanced course in engineering 
of the General Electric Compemy—belongs to this 
class, and, oe stated in the preface, is the result of 
“Uie Joint participation of a mathomatioian who has 
worked in engineering, and of an engineer has 
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worked with mathematics*’. The book is therefore 
neither a text on matliemotios nor on engineering; 
it aims rather at bridging the gulf in engineadxig 
between physics and math^natios. 

The four chapters consist mainly of the mathe¬ 
matical formulation and fitolution of modem technical 
problems. After a short but thoroughly sound intro¬ 
ductory chapter, the basic principles of mathexnatics, 
essential to the higher problems of enginoering, are 
dealt with. Chapter ii is therefore oonoemed with 
differential equations, including graphical and numer¬ 
ical methods of solution ; determinants, Fourier 
series, transcendental equations and dimensional 
analysis. Then follows a chapter oti vector analysis, 
with special reference to the problems of mathematical 
physics, and finally, Heaviside's operational calculus 
is very ably dealt with in Chapter iv. The text is 
clearly printed and well illustrated, whilst problems 
and exercises are provided for tlie student. 

Mention should also be made of the very interesting 
“Foreword for Instniotors” which appears at the 
beginning. This reviews the increasing use which is 
being made of the applications of mathematics to 
practical probioros, thus clothing the spectre of pure 
abstraction in a really useful garment. 

Electricity 

By Prof. W. L. Bragg. Pp. xi+280 + 34 plates. 
(London : G. Bell and Sons, Ltd., 1936.) 8s. 0d. net, 

Pbof. W. L. Bugo’s course of six lectures “adapted 
to a juvenile auditory” delivered at the Royal 
Institution at Christmas 1934 forms the basis of this 
^ok. The first three chapters deal with the behaviour 
of electric charges, electrical currents and magnets, 
and with such fundamental apparatus os cells, motors 
and dynamos. The other chapters deal with power 
stations and the transmission of electrical current, 
telegraplis, telephones and wireless. The demon¬ 
strations which are a feature of these lectures are, in 
the book, replaced by many excellent illustrations. 
Although the language used is simple and the style 
most pleasing, technical terms are freely used. Prof. 
Bragg holds the view that as in many cases no 
equivalent word can be found, it is simpler to explain 
each technical term as it arises and then to use it 
freely. There is no mathematics in the book. Units 
in which electrical quantities are measured are made 
more realistic by quoting figures from familiar 
examples. 

It is a little regrettable that in such an authoritative 
account some of the careless abbreviations of units 
used by radio engineers should have been allowed to 
creep in, here and there. For example,^ on p. 261 a 
frequency of 1,000 kilocycles is mentioned and on 
p, 266 the statement ”The frequency is about thirty 
million” is mode. We are certain Prof. Bragg does 
not allow his students to tftfle of a "velocity of a 
hundred” or even of "e velocity of 100 ft,’\ 

The book con be confidently reoonuneilded to 
those who desire a reliable ac^unt of eleotticity. 
Teachers and lecturers will also find it a valuable 
source of ideas- for demonstrations and ilhistratlpbs 
of obscure points. 
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l^ttysibklUclM^ Tab«Ue» 
FtiDt^ie^ taiig^ und yeinoi^^ Auflihge. 

H«niuigpei|pbi^ yi^ Prdf/JDr. A. Both und Prof. 
1^. K. Sohod. Ili^gAimixi^ 3* Toil 1. Pp. vUi + 
73i. 108 gold rat^luB, Tdl t 4 738-*1814. 

182 gold OQAiicft. (J^ltn : JidkuB Sprifxger, 1936.) 

Tjgft iMrd ftUppteciMt of d»o faiidliar '^Landoltr- 
BllvtMitetn-nRoth** tabtos io divided into throe parts 
since a Tety large amoont of new matter has to be 
dealt with. The two volumes xinder review are 
Parts 1 and 31; Pcot 111* dealing with eleo^oa), 
magnetic and theHnal properties, is to appear during 
this year. 

A glance at the contents reveals some of the 
direetioiis in which active research has been prosecuted 
during the last few years. Part 1 oontakus large 
additions to the tables of dipole moments, and record 
a considerable amount of new wotk on the corn- 
pressibilities of liquids and gases. A new table of the 
occurrence Guad relative abundance of isotopes is 
appropriately introduced, since nearly all the ekments 
have now been analysed. Another new table vtiiioh 
indicates the trend of modern work record^ the 
nuoloar diatances and vibration frequenoies of simple 
tncdeoules deduced from infra-red and Raman spectra. 

Port 2 contains a large amount of new speotro- 
soopic data, including a useful table of series and 
terms in line spectra. The Raman elFect* which was 
first tabulated in the second supplement of these 
tables, oooupies 280 pages in the third supplement. 
New tables in Part 2 include those dealing with 
hyperhne struoture of spectral lines, with band 
spectra, and with the absorption of light in the 
infra-red. 

There is no need to stress the immense value of 
tlie Landolt-BOmstein-Roth tables and their supple¬ 
ments. Physicists and physical chemists owe a debt 
of gratitude to the present editors, Profs. Both and 
Beheel, which is increased by each new volume that 
is published. S, S. 

LISthnic fran^aise 

Par Prof. Dr. Qeorge Montandon. (Biblioth6que 
soientiflque.) Pp. 240+48 plates. (Paris : Payot et 
Cie., 1935.) 30 francs. 

PBoy, Montakdok opens his study of the racial 
oharaoters of the population of B^ranoe dramaiioally 
the statement that there ia no Preneh race—a 
statament presumably pour dpcUor le bOurgmSt as it 
is one with wdiioh the vast majority of his oolleaguee 
in anthropology would have no quarrel, and, indeed, 
would aoewoely regard as novdl. 

After an exposition of the hologenetic point of view 
in ihe ptigin and distribution of races on the lines 
of his pn^tks works, of whidi an exodlmt sum¬ 
mary appears in for Bsptember, 1936* Prof. 

Idm^itandbn dm the dhitrilmrion of racial char- 
aotois in the Pkendb population so far as it has now 
^en abserved, and bas^ thereon a olaeaifloation of 
^ XEis ojassifU^atioi^ as he points out, 
dt!%s hai oer friim that of Dmiker, 

which sis racM tyj^, three of them 

the Alpine group, and 
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three to the Hetlitorranean. Prof. Montandon dis- 
tinguiriiee four main types with sub-types, and three 
more or less localised groups, the most important 
innovation <m Deniker’s classificatton being the 
recognition of a Nordic element with its sub-typdt. 
The author maintains that it is possible idso to 
distingiilah a Basque type, this differentiation being 
based mainly on the form of the nose. This type was 
overlooked by Doniker through his reliance on a too 
limited ntunlMr of characters as his basis of olassidca- 
tion. 

Dr. Montandon's study is a welocme reopening of 
a question which requires reconsideration in the light 
of modem methods of inquiry and recent theory. 

An Introduction to Astronomy 

By Prof. Robert H. Baker. Ip. vi+812. (London : 

Macmillan and Co., Ltd., 1936.) I2s. 6d, net. 

This author of this book is profoasor of astronomy in 
the University of Illinois. In 1930 he wrote 
**Astronoiny^\ containing dve hundred pages and 
published by the Van Nostrand Company, New York. 
The new “Introduction to Astronomy** is a shorter, 
simpler, but more attractive book, which presents 
the more ess^tial elements of astronomy in a clear 
way by means of careful writing, skilful diagrams 
and good photographs. The charm of the book is 
somewhat disturbed by examination or revision 
questions at the end of each chapter. For example, 
on page 282 is a section headed “Interstellar space 
is not empty'*; and seven pages later comes the 
question “What are the reasons for believing that 
interstellar space is not empty T” There are, how¬ 
ever, questions requiring some imagination, such as 
(p. 306)—“Describe the appearance of the heavens as 
viewed hrom somewhere in the arms of Andromeda 
Nebula’*. The request to “show that Kepler's laws 
completely disproved the Ptolemaic system** (p. 180) 
raises some interesting philosophical questions which 
recall Poinoar4. 

This book is entirely devoid of any mathematical 
formubs or oaloulations. The publishers ore, however, 
justified in recommending students to “retain it for 
your reference library. You will use it many times 
in the future**, Stud^its should not bum their books 
behind them. No doubt as the evil visage of examina- 
tioim recedes into the background, there will be more 
pleasure in life, in astronomy and in the book under 
review. 

An Introduction to Cultural Anthropology 
By Prof-Robert H. Lowie. Pp. 3dn+3d6. (London: 
George G. Horrap and Co., Ltd., n.d.) Kb. 6d. net. 

SxupBNTs of anthropology will welcome an Ehglirii 
edition of Dr. Lewie's valuable review of the field 
covered by the study of cultural anthropology, which 
appeared in United States in 1934. In oolleoting 
illustrative material, good use has been made of the 
results!' which have accrued from the intensive 
ethnographioal iriiudy of the tribes of California, now 
in progress fbr some years, but comprehensively not 
so widely known by British students as it deserves. 
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Sexual Periodicity and the Causes which Dctqirunc it* 

By Dr. F. H. A. Marshall, CJ1.E., FJR.S. 


S EXUAL periodicity, like all vital phenomena, 
is conditioned by the environment. Under 
the term *enviromnent* are included food, light, 
temperature, the humidity of the atmosphere and 
in aquatic specios of animals, the hydrogen ion con¬ 
centration of the medium and all the other chemical 
aiwi physical conditions of the surroundings. 

In all animals with reproductive organs, there 
is a tendency to an alternation of periods of 
activity and periods of rest associated with the 
development of the gonads and tlieir exhaustion 
after they have discharged their products, as seen 
especially in those animals which spawn in bulk. 
In the lower animals in which there is no nervous 
system, the environment must be supposed to act 
Erectly upon the organism, and so influence the 
rhythm of reproduction. But in the higher animals 
sexual perio<iicity is determined and regulated by 
special factors which, though generally similar, 
show great variation in passing from group to 
group and fix)m species to species and even from 
breed to breed. 

These factors are : (1) endocrine factors assooiatod 
especially with the gonads (and their successive 
functional phases) and with the anterior pituitary ; 
and (2) exteroceptive factors which through the 
hitermediation of the nervous system act uj>on 
and modify the endocrine factors. In the male 
mammal the testes produce a hormone, testo¬ 
sterone, which is responsible for all the oliangcs 
which take place in the accessory sexual organs 
and in th© secondary male characters in association 
with the sexual season ; the testis is acted upon 
by a hormone formed by the anterior pituitary, 
and the latter organ is influenced by exteroceptive 
and possibly also other stimuli coming from the 
outside environment. In the majority of animals, 
light is probably the most important factor, but 
there are others. 

In this way, the sexual rhythm is normally 

brought into relation with the seasonal changes, 

and the activity of the anterior pituitary and that 

of the testes rise and fall almost simultaneously. 

The accessory organs may be brougiit into a state 

of activity outside the normal breeding season by 

the injection of testicular hormone, by the injection 

of an anterior pituitary hormone, and, in many 

species also, by Ught irradiation. 

In the female mammal, the procesBos are similar 

but the matter is complicated by the occurrence 

of pregnancy and. in polyoestrous species, by the 

. • SnlMtanoCk of the Croonan Leeture 4eUv«ve<l iMOnt the 
Boel^ an June ta 


recurrence of heat periods at short intervals within 
the sexual season. There ore two main phases of 
ovarian activity : (1) the follioular or osstrous 
phase which is induced by the ovariaiv hormone, 
oestradiol; and (2) the luteal phase of pregnancy, 
pseudo-pregnancy and the short dicestrous interval 
(in polyoastrouB species), which are generally con¬ 
trolled by the hormone progeatelone formed by 
the corpus luteum. The mstrous-producing sub¬ 
stances found in the urine and elsewhere during 
pregnancy and the oestrin in the urine of the male 
are to l)e regarded as metabolic products of no 
physiological significance in relation to the control 
of the cycle, and it is to be pointed out, first, that 
many other substances having oestrogenic pro¬ 
perties when injected into animals experimentaDy, 
have been extracted from organisms both animal 
and vegetable or even have been prepared 
synthetically, and secondly, that the csstrins 
which are excreted during pregnancy occur in the 
urine mostly in a combined and inactive form. 

The endocrine activities of the ovaries are them¬ 
selves controlled by the anterior pituitary, but 
whether there is one or more than one gonad- 
stimulating hormone formed by the anterior 
pituitary is still doubtful. It appears certain, how¬ 
ever, that the secretory activity of the anterior 
pituitary must vary quantitatively If not qualita¬ 
tively in different pha^ of the oestrous cycle. In 
species like the rabbit and the ferret which 
normally only ovulate after the orgasm, the switch 
over from the oestrous to the luteal phase of the 
cycle is effected by the anterior pituitary, and 
can be induced experimentally by the injection of 
a pituitary extract or by electrical stimulation of 
the central nervous system, thereby protiuoing a 
general stimulus comparable to the orgasm. More¬ 
over, in the rat, which ovulates spontaneously, a 
comparable condition of pseudo-pregnancy con be 
induced by experimental stimulation. The duration 
of the corpus luteum therefore may depend upon 
a hormonic stimulus from the anterior ^tuitary, 

Further, the condition of pregnancy apparently 
reacts upon the pituitary and so controls the 
duration of the corpus luteum of pregnancy, and 
in rats stimulation of the nipple by sucking or 
artificially by other means and without the 
secretion of milk, will react on the pituitary and 
maintain the corpus luteum of lactation. In the 
abs^oo of any exteroceptive stimuli wMch aitter 
the phases of the cycle, the alteinatifm betww 
the mstrous phase and the dice«trous phase S|^ 
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be ^trcdled by ibe orary and ant^ior pituitary 
acting and reacting on one anotbbr^ the pittdtary 
initiating the mittogenio activity of the ovaty^ 
wfaitii then hae a temporary inhil^ting effect on 
the fltimulating oapadty of the pituitary untU euob 
time OB the jn^uotion of oeatrin ie reduced, when 
tile pituitary reapcmde by an inoreaaed production 
of ovary-emulating hormone. There is oerteun 
experimental evidence for this view. 

The phase of lactationi also» is beheved to be con¬ 
trolled by the anterior pituitary, and a substance 
has been extracted feom it which istimulates milk 
seozetion. The same substance, which is called 
prolactin^ will also stimulate the crop gland in the 
pigeon and induce incubation. This is in con¬ 
formity with the view that the reproductive 
hormones were metaboUo by-products before they 
acquired hormonio activities, and that other organs 
and tissues in the body gradually learnt, so to 
speak, to respond to their presence in the progress 
of evolution and so promofo functional correlatimi 
between different parts of the body* 

In the female mammal, like the male, light and 
ultra-violet irradiation may induce oestrus outside 
the breeding season, the stiinulus probably acting 


upon the pituitwry. The same is true for many 
species of birds, but both in mammals and birds 
there is much species variation, each kind of 
animal requiring its own appropriate stimulus of 
light or o^er factors. The successive phases of 
the cyde in birds are likewise under the influence of 
anterior pituitary gonadpstimulating mechanisms, 
but they are very liable to be interfered with by 
exteroceptive stimuli. 

In most birds ovulation depends upon coition, 
or at any rate on sexual dis|day, and there is 
evidence that courtship phenomena play an 
important part in effecting tiie necessary synchron¬ 
isation of the anterior pituitary processes in the 
male and female. Such a theory as to the biological 
value of sexual display and adornment may take 
the place of the Darwinian theory of sexual 
selection, and without enoountermg the difficulties 
in the way of that theory, one of the most formid¬ 
able of which is the fact that birds of many species 
pair before they display and often pair for life. 
The biolc^cal disadvantages of an ineffective 
synchronisation between the various generative 
functions is illustrated from the domestic animals, 
in which temporary sterility is cH)mmon, 


The Universities of Great Britain: Education for a Living 

and for Life 


T he univenities of Great Britain bare shown 
remarkable buoyanoy in the rough weather 
produoed by the world>wide financial and economic 
stresses of 1930 and following years. So much is 
clear from the University Grants CSommittee’s 
recently published report* for the period 1920-30 
to 193^35. A perusal of the Committee’s previous 
reports makes it equally clear that this steadiness 
in the faoe of adversity is atinbutable in no small 
measure to the Committee’s own foresight, watch¬ 
fulness, sympathetic understanding and wise 
counsel. Appointed by the Chancellor of the 
Exchequer in 1919 to advise the Government as 
to the needs of university education in Great 
Britain, this Standing Committee has used with 
such tact and good sense its xunivsUed oppoT- 
timities of iiisight Into university aSairs m to 
enalite it to play, with aoe^tance, the more 
exacting and delicate rde adviser to the uni¬ 
versities,. '"Hiere has been," to quote the woirds 
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of Dr. Ernest Barker in The Times of April 18, 
“fostering care without control; there has been 
guidance and suggestion without command. The 
British universities draw one third of their annual 
revenue from the Parliamentary grants distributed 
by the Committee ; but it is safe to say that not 
one of them has felt a feather-weight of domination 
from the Committee." 

The past six years saw notable increases in 
university student enrolments, and great improve¬ 
ments in accommodation for laboratories, libraries, 
medical schools, research institutes, halls of 
residence and students’ unions. A statistical table 
elsewhere in this article shows an increase in 
student numbers of eleven per cent as compared 
with an increase in the preceding quinquennium 
of three per cent; but the rate of increase is now 
sladrening. Accumulated deficits were brought 
down from £200,000 to £72,000; capital bene¬ 
factions were at the rate of a million poimda a 
year; additions to general endowment funds 
amounjbed to £2,280,000 ; but endowment incomes 
dropped owing to reduction in interest rates. 

A!^ renewing salient developments since 1929, 
the Committee proceeds to a consideration of 
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IMresc^t needs and problems, taking as a oentral 
theme the of the education the universities 

are able to c^r to their students. If this funda¬ 
mental question has for a vdide generation been 
relegated to the baokground, this is attributable 
to the bewildering rapidity with which changes 
have followed one another in the universities since 
the vast increase in secondary schools inaugurated 
in 1902. Conditions have been such that the 
authorities * Vere of necessity occupied breathlessly 
in a day-to-day endeavour to meet each new need 
as it arose*’. That, at any rate, is the view of the 
Committee, which holds, however, that quantita¬ 
tive growth will be less rapid in the immediate 
future, and that it is now possible for the uni¬ 
versities to devote their main energies to improving 
the quality of the eduoation which they offer, '*and 
nearly everywhere we see signs that they are 
doing so”- 

In accordance with this view, the present report 
is chiefly concerned with the human undergraduate, 
his needs and problems, with halls of residence 
and the social life of students, with such 
increases of staff as would make possible more 
personal contact between staff and student, with 
the provision of adequate facilities for physical 
training for all students, with the prospects of 
finding employment on leaving the university. 
Nor does the Committee shrink from giving an 
answer to the question underlying all discussion of 
the quality of university education: What is its 
purpose ? The answer is given in the form of a 
question as to the estate of the university graduate 
on completion of a fwofessional training. (The 
employment of the masculine pronoun and “man” 
is, needless to say, not in a sex-exclusive sense.) 
"*Has he also received that stimulation and 
enrichment of the whole mind which will enable 
him to lead a fuller and more interesting human 
life and to play more adequately his part as 
member or leader of the community ? In other 
words, does a university training notably enhance 
a man’s equipment, not only as a skilled worker but 
as a member of society and a human being ?” 

This accords with the traditional English con¬ 
ception of the purpose of a university eduoation. 
Although evolved at Oxford and Cambridge, and 
although its evolution was conditioned by their 
college systems, this conception has profoundly 
influenced their younger sisters. It differs widely, 
of course, from prevalent ideals in some foreign 
countries. The character and extent of its in¬ 
fluence ore discussed in a supplement to Time and 
Tide of February 23 and March 2, 1935, entitled 
''English Universities, Old and Young”, by a 
member of the Committee (Miss Margery fVy). 

It is in mahdy non^residential unlveraities 
that nearly four^flfths of the student population 


of Great Britain are to be found, and Hke mport 
deals at some length with the problem bow frr 
it is practicable for tihe autbi^rities to amplify the 
provision for the social lifo oT thi^ under¬ 
graduate so as to offer more opportunities for 
friendship and fellowship between students. It 
passes on to the relation between student and 
teacher, taking as text Bir Walter Raleigh's ”a 
imiversity consists not of pupils and tea^ete but 
of junior and senior students”, recapitulatea the 
arguments against oompulsory lectures and offers 
some Buggestions aimed at providing faciUties for 
"the vivifying contact of minds in the tutorial hour”. 

Closely interlocking with the problem of means 
whereby an improvement of the quality of uni- 
vemity education may be brought about is the 
question of the outlook for students who have 
received such an eduoation and have to enter 
employment of some kind afterwards. The dis¬ 
cussion of this question is prefaced by a review of 
the growth of the student population since the 
beginning of the century. It seems that the pro¬ 
portion of students to the general population has 
increased from 1 in 1827 in 1000-1 to 1 in 885. 
There are wide divergencies between England, 
Wales and Scotland, thus : in England the number 
of inhabitants per student decreased from 2,204 
to 1,013, in Wales from 1,606 to 741, in Scotland 
from 868 to 473. Corresponding figures relating to 
the year 1934 for some other countries (Italy, 808 ; 
Germany, 604; Holland, 679; Sweden, 548; 
France, 480; Switzerland, 387 ; United States, 
275) are quoted from a publication by the Inter¬ 
national Student Service entitled 'Tlai^eas Educa¬ 
tion, an International Study of the Unemjdoy- 
ment in the Learned Professions”. 

Statistics concerning the number of students in 
the universities of Great Britain are given below. 
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Although it is certain that unemployilteSit 

g,r<iduates in Great &it«in hit acut 
hitherto be^ neariy vo aerioiiB as in Mmiil - 
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domnuttee endeavored in tbe 
eojOffle of iti| yiaita to tmlverBitiei^ to ae^^rtain what 
grout^ there toe tor cr:detjr on this aoore. Its 
inquiriee led to the ooHoltiAioas that in Kogland 
the otttpWt of grafluateB k not at pmient excessive 
14 lektion to the avenues of employment open 
to them; that in Wales (where the proportion 
of students to the general population increased 
firam 1 in 1,005 to 1 in 741 in the years 1025-S5) 
the waiting lists of graduates eeeldng emi^oyment 
as school teachers are for too tong, and there is a 
certain amount of unemployment among other 
classes of graduates; and that in Scotland a 
temporary over^productum of sehool teachers js 
in course of adjustment through a substantial 
diminution in the number of entrants to the 
universities, especially Edinburgh and Glasgow. 
In both Wales and Soothmd the situation calls 
for vigilance on the part of the authorities. 

In this connexion, the Committee points out 
that even where there is no actual unemplo 3 nnent, 
the situation cannot be raided as satis^tory 
if much of the emplo^ent obtained is not suitable, 
involving a sense of firustration with consequent 
loss of effickcicy. Acoordiogly it urges upon 
university authodtiiea the pressing importance at 
the present time of perfecting means and methods 
of establishing effective contact between students 
and prospective employers. 

In one field, that of Local Government servioei 
which seems peouUariy fitted for and likely to 
derive very great benefit from the employment of 
univeraity^trained recruits, the defenders of the 
present method of recruiting have hitherto suo- 
oessfrtUy withstood not only the efforts of tlie Com¬ 
mittee and the universttses but also the repre- 
smirtations on qualifications, recruiting, training 
and promotion of Local Government officers of 
the Boyal Commission on Local Government 
and the Hadow Committee. The present report 
that local authorities, oontributing a« they 
do some £870»00P a year to the universities, 
should, by extending to tmiversity graduates all 
reasonable opportunity for obUdning work, * W 
deavcur to reap a fair share of the harvest they 
have sown*^ For the rest, the Committee notes 
that a forger and larger nnmber pf industrial and 
oommhrdsl ap{mintinents are befog tiirown ppm 
to uruvertity gra^ 'Tadustrial researidi and 
sfothinistrati^ the Ubraiy sMTice, joumaUsmi 
ahnoner service cff hca^tids and the 1 ^^ may^ 
it is to he hoped, absorb increadng numbers.'* 
univerdty attthmdties diould 
bfor ccmifouaUy^^^fo mind ^e practicid necessitiee 
foiposed fey foe D|>ers^^ the fows of 8up|4y 
ifod d^ for the 

tim student's ambition to 
fo focnfog a Uvfog; yet must they 
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guard agiuUst excessive preoccupation with vooa* 
tipnal training. The Committee commends to the 
serious oonsidforation of each of the univemties 
severally the problem, "Has the time already 
arrived, or is it on the point of arriving, or is it!^ 
still remote, when every addition to our numbers 
will tend to weaken the quality of the instruotion 
and still more the value of the training for life 
which we seek to give The Committee 
emphatises the great impc^tance, especially at 
the present time, of the impress received and the 
capacities developed by the student in the course 
of life as ap undergraduate : ‘'Every year 15,000 
young men and women enter the universities. 
From their ranks, representing every section of 
society*, are drawn the great majority of those 
who will become leaders in the national life. To 
ensure conditions of training which will enable 
them to go out into the world with minds richly 
informed, unsleeping in the exercise of a critical 
intelligence, and imaginatively alive to the human 
issues underlying the deokions they may be called 
on to make, k perhaps the highest form of advice/* 
Will the universities make haste to seize thk 
opportunity of service, of leavening the whole 
community ? We live in an age, as the Committee 
points put, when confidence in the power of human 
reason seems to be roughly shaken, when appeals 
to mass hysteria seem often more euocessfrtl than 
appeals to reason. 

Thk theme of training for life k farther 
developed in connexion with the exceptional 
responsibility resting on the British universities 
at the present time, owing to the suppression in 
the universities of several European countrieci of 
all independent thought and ozitioal discussion of 
the printiples of government or of the meaning of 
life, while in other countries there is apparent both 
oonfution of belief in regard to fundamental issues 
and apathy arising from failure to think seriously, 
“Certainly/’ says the Report, “it k no part 
of the duty of; the university to inculcate any 
particular philosophy of life. But it k its duty to 
assist its students to formulate their own philo¬ 
sophies of life, BO that they may not go out into 
the world maimed and useless. It should stimulate 
and train them, not of course neoessarily to think 
aliko, but at least to think, and to think strenuously 
about the great issues of right and wrong, of 
liberty and government, on which, both for the 
individual and for the community, a balance^ 
judgment k essential to a rational life”. The gap 
between these bfty aims and immediately prac- 
tiiMikbfo acbkvemk:tt k, no doubt, wide ; the 
report pssays to point the way towards bridfong it. 

* VifW Dwt suit of Iftw itodanU In the nMMndal anlveiilttet Ixesa 
pmms: m wnek sourw*. 
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The John Innes Horticultural Institution 


T he John Innes Horticultural Institution is a 
private foundation for research on plants. It 
was founded in 1910 under the will of the 
late John IiuieSj a resident of Merton^ who died 
in 1904. The occasion of the present article is 
the completion of the first twenty-five years 
of work, which has been marked by the issue 
of a commemorative pamphlet by the Institu* 
tion. 

John Innes envisaged, in the first place, only 
a small training school for gardeners, but delay, 
due to litigation, in the drawing up of the scheme, 
and an unforeseen increase in the value of the 
estate, made it possible in 1909 for the trustees 
to embark upon a larger plan. The scheme as 
drawn up gave as the objects of the Institution 
‘*The promotion of horticultural instruction, ex¬ 
periment and research'* ; it was to ‘*oarry out 
investigations and research, whether of a practical 
or scientific nature, into any matters having 
reference to the growth of trees and plants 
genersdly*'. The Institution was established at 
Merton, some ten miles from central l^ndon. The 
property consists of about 15 acres of land close 
to John Innes^B residence, the Manor House (now 
occupied by the Director). In the main garden 
are the biological and chemical laboratories, offices 
and library of the Institution, together with thir- 
teen greenhonses and appropriate outbuildings for 
the garden establishment. The Institution also 
possesses ten dwelling-houses. The present staff 
consists of the director, Sir Daniel Hall, with 
sixteen scientific and seven administrative and 
technical workers, and forty-five gardeners and 
manual workers. 

The intention of the founder with regard to the 
training of gardeners is met by the annuid appoint¬ 
ment, for a period of two years, of six student 
gardeners, who are paid a maintenance grant. 
These students are men of about twenty years of 
age, who must have hod four years’ gardening 
experience. They are accepted from all parts of 
the country. Lectures are arranged for them 
during the winter season, and they get a varied 
training in practical work. For the benefit of 
these students, a representative collection of indoor 
and outdoor plants is kept up. Since the founda¬ 
tion of the Institution, ninety gardeners have 
passed through this training/ Of the former 
gardeners, sixteen are now in posts abroad, six 
are horticultural instructors in county serviises 
and a large number are on the staffs of public 
parks and botanic gardens. 


The trustees in 1909 appointed thei late William 
Bateson to be the first director, Bateson having 
initiated the study of genetics in Great Britain, 
naturally turned his attention chiefly to ^lant 
breeding, though provision was made for cognate 
branches of study. The plants investigated in 
the early days included Primula sinensis, P, 
kewen^s, Pimm mtimm^ Laihyriu adora Begon^ 
ia, Pelargmivmt Beta, Linum, various fruit trees 
and a li^ge range of forms showing variegation 
and somatic segregation. Four years after the 
work had begun, it was dislocated by the outbreak 
of the Great War, and came almost to a standstill 
in 1917. 

After the War, when the threads were gathered 
together again, Bateson became converted to the 
importance of chromosome studies in c«onnexion 
with genetics, and in 1922 he appointed W. 0* F. 
Newton to the staff. Newton introduced a tech¬ 
nique largely his own, and was able to solve 
problems of chromosome behaviour which had 
evaded previous workers on plant material. He 
found an apt pupil and ally in C* D. Darlington, 
who took charge of the oytologioal wmrk on New¬ 
ton’s early death in 19IW. 

On Bateson’s death in 1926, the direotorchip 
passed to Sir Daniel Hall, who maintained the 
general trend of the work, appointing J. B. 8. 
Haldane to take charge of the genetics, and 
installing a bioohemixt. Research was continued 
on several experiments of long standing, including 
Piswm eaiivtm, Mendel’s oUssical subject, and 
Primula sinensis^ which has a continuous genetic 
history since 1908, when it was first used as an 
experimental plant by Gregory and Bateson at 
Cambridge. Other genetic^ investigaiiions were 
begun or extended : by J. Philp (now at Cairo) on 
Newton’s poppy material; by C. J. Huskins (now 
at Montreal) on wheat and oats; by F. W» San- 
some (now at Manchester) on L^fcoptrsieum ; by 
W. J. C. I^wi^oe (ncur with 

many other smaller prpbtems. Iti a 
branch of wwk, D. M. Cayley and A. W. MclCmmy 
Hughes discovered the virus origin of ^bredrinjc^ 
in tulips. ^ 

A considerable share of the experim^tal ground 
is taken up by the fruit department^ ibe 
maturing material of which needs a Ipiig period 
of Cultivation, M. B. Orane boa been in chai^ 
of this work since 1919. The am 

planned from a tbeoreticAl point view, but haw 
several very |ieacti<^ bearings, 4i 

regard® axn) 
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in ihb ooxme of expetinusnt. Oovom^ 
meat grante have reoaivtly atlowod the Institution 
to enga|jp» two oasiatant pomnlc^ists to trun under 
Cr^kne^s direction. The Institutton ia oo-operating 
with varioos outside bodtas, which are growing the 
new mietiee of fruit trees and bushes to test their 
ooftnmerdal value on a larger scale than oould 
be done at ht^ton. A foUekbefry under the 
varietal name **John Innes’^ was reoently ptit 
cm the market through the meditnn of a trade 
firm. 

The close co-ordination of genetios and cytology 
begun in 1922 baa been continued and extended 
wherever possible, and is an essential feature of 
the Instihition’s method. In addition, there has 
grown up in the last ten years a school of pure 
cytology, developing its own special technique for 
stud 3 diig heredity and variation and using as ex¬ 
perimental material whatever organiams, plant or 
animal, lend themselves to the problems under 
investigation. In the last* few years, with the 
advent of B. Soott-Monorieff, a co-ordination of 
genetios with the biochemistry of flower^ooloiir has 
begun, while the cytologists have been using X-ray 
technique in the solution of their special problems, 
apart from the use of such methods to induce 
mutations for genetic study. Sansome has 
collaborated with the Lister Institute on problems 


of oomparative vitamin C content in diploid and 
tetraploid strains of Solanum Lffoopereiewn. 

The Institution has always welcomed visitors 
from home or abroad who were desirous of taking ^ 
part in its work or carrying on suitable investiga¬ 
tions of their own. There is room for about ten 
visitors in the various laboratories. Since 1910, 
some 179 men and women from all over the world 
have taken part in the scientific work of the 
Institution, and some six hundred soientifio papers 
and comrnmdoations have beep published. The 
Institution was recognised in 1931 as a School of 
the University of London for hi^ier degrees, 
though it does not accept students specifically to 
train for their Ph.D. It undertakes no formal 
teaching, but every two years or so a short course 
is organised in the summer (July 1^-25 this year). 
On these occasions about forty lectures are given 
on the special studies of the Institution, and the 
course is open without fee to members of university 
and research station staffs and post-graduate 
students. The summer course is held in the hope 
of stimulating interest in genetics and cjrtology, 
which are as yet little encouraged in the univer* 
aities, in the hope that those actively growing 
branches of science may come to take their place 
in the academic syllabiis, and enable teaching to 
keep pace with research. 


The Total Solar Eclipse of June 19 

PsELiMmAinr Rsposts 


A t the time of going to pteu, the eveikble 
information indicates that the observations 
of the total solar edipse of June 19 were unosually 
satisfiiotory. By the kindness of Prof. B. P. 
GerMlmovii we have received news to the effect 
that at five out of the six stations from which he 
had reodved reports, the programmes were success* 
frtUy carried out. The other—at Kustanay, where 
the Astronomical Observatory of Moscow, the 
Kxtional Geograidiio Society of Washington, and 
the Paris 01»eryatory, were represented—^unfor* 
tunately exjperlmoed rain. “In total, extremely sue* 
oessfideoUpM" ie Prof. OeradimoviiS'B summing-up. 
The five saooessful etatione were as follows: 
.(i). Aii Beldrefeofaenskaya, wh«e the Aetron* 
mnloal Obmrvatory of Kharkov, the IVeneh 
Astrohomii^ Society and the l^^^dsn dstrohomioal 
Qbaet^to^ wwe Working. 

; i (S) At Ak 3^|Siulak, near Orenburgt Here the 
AdKCRtdiadeal Oheertatoey c^ Poulkovo and the 
flarvaid Ooll^ Observitory had {danaed exten* 
eiito esmArosodpio ohserratiDiHk of ;tlm oluxnao||hei« 


and corona in the ultra-violet and infra-red, and 
the programmes inoluded the use of both fixed- 
and moving-plate oameras. 

(8) At Sara, also near Orenburg, where a 
second expedition from Poulkovo and parties from 
the Astrophysioal Observatory at Areetri and the 
Astronomioid Society of Czechoslovakia had pre¬ 
pared for further spectroscopic observations and 
direct photography of the corona. 

(4) At Omsk, where a third group of observers 
from Poulkovo and expeditious from the observa¬ 
tories of Kyoto and Poland, as well as the British 
party undw Prof. J. A. Carroll, were stationed. 
The pirogramnieB here inoluded speotrophotometry 
and the study of polarisation phenomena, inter¬ 
ferometric observations of chromospheric lines and 
internal motioiw in the corona, in addition to 
further direct photography of the oorpna and an 
attempt to obtain more o<nnplete reobrde of the 
infra-md owotial spectrum. 

(6) At BotObkiMvo, whene a party fW>m the 
local ohseryatoiy was engaged. 
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Prof. Stratton, who waa in charge of the second 
British expedition, to Kamishari, in Japan, has 
cabled to us as follows; **Boyda successful with 
Fraunhofer spectrum partial phase right up to 
totality. Flash spectrum observed through gather¬ 
ing clouds. Corona entirely spoilt by thick cloud*'. 
It appears, thereftw’o, that the sun was obscured 
during the time of total eclipse by clouds which 
formed as a result of the fall of temperature, and 
dispersed shortly afterwards. It is clear, however, 
that observations during totality were not alto¬ 
gether prevented, and it seems that Dr. Royds, 
from the Kodaikanal Observatory, India, who 
joined this expedition for the purpose of observing 
the Fraunhofer spectrum of the sun at the limb 
just outside totality, has been successful, as the 
sky wag apparently clear during the phases of the 
ectipse in which he was interested. Prof. Stratton’s 
programme was an extensive one, involving much 
preliminary labour, and sympathy will be generally 
extended to him if his efiForts have been fruitless. 
Elsewhere in the region of totality in Japan, the 
sky appears to have been cloudless, and Japanese 
and Polish astronomers are said to have made 


June J!7> 1686 

suooessful observations. l)r. 
stationed in the Island of CMos» is reikirted to 
have heul exCeQent conditicms fbr observitxg* The , 
sun was low in the ^y, but the atm^sph^ was 
exceptionally tranaparertt. 

It is clear that if the work attempted lit the 
many fortunate stations has been sucoeeafuHy 
done, some very valuable observations have been 
made. Good weather at every station of 
course, too much to expect, and while the i^ttres 
must bo regretted, there are good grounds for 
hoping that most, if not all, the results aaimMi a 
will have been achieved elsewhere. Prof. Carroll’s 
success is particularly gratifying, coming, as it 
does, after four disappointments, and every<M 0 © 
will wish him a suocessM issue to his first 
opportunity of eclipse bbservation. There 
have been very few occasions on which the 
earliest post-eclipse prospects have been so favofor- 
able, and the astronomers of all the countries 
concerned are to be congratulated, and those 
of the U.S.S.R. and Japan warmly thanked for the 
un^mdging help they have given to their mmy 
visitors. 
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Obituary 


Sir George Hadcock, K.B.E., F,R.S. 

HE death on June 4 at the age of seventy-five 
years of Sir George Hadoook has deprived 
artillery soimce of a research worker of great ability 
and acknowledged eminence. 

The problems involved in the design and con¬ 
struction of modem ordnance call for the aid of the 
mathematician and physicist, no less tiian for the 
skill of the engineer and metallurgist, and Sir George 
possessed the experience and knowledge necessary 
for the investigation of such problems in their widest 
aspects. His early training as an engineer, coupled 
with hie matliematical ability, enabled him to oaary 
on the work begun by Sir Andrew Noble, whose 
fundamental researches may, very fairly, be said to 
have originated the study of artillery in Great Britcun 
as a science. Thus, Noble had determined, by 
ingenious experiment, the gas pressures set up in a 
gun on firing, and had given curves relating the 
pressure to the position of the projectile in its motion 
down the bore. Such pressure-space curves, as they 
are called, are of fundMnental importance to the gun 
designer, and Hadcook early set himself the talk of 
developing a rational method which would give the 
required information, by ooloulation, ftom the data 
of the problem. He began with empirical formulss 
but later developed analytical methods which enabled 
general internal ballistic calculations to be made* 
Sir George Hihdqook, indeed, had an abiding 
inteoest in internal hallistios, and made important 


contributions to its mathematical theory in papers 
published by the Royal Society and the Royal 
Artillery Institution. His close aasooiation with a 
mathematician of the calibre of Sir George OreenhiH 
was, no doubt, an incentive to him to carry out 
mathematical work, and he amplified some of Green- 
luU^s investigations, notably th^ on the stability of 
spinning proiectileB, 

Sir George was always keen to follow pp modem 
developments, and, bei^ both a mathematician and 
a practical engines, was able to ocuhbine theory and 
practice with happy results. This trait may be 
illustrated by his interest in the method pf gun 
construction known as *autofrettage\ a method uriiioh 
utilises a single tube in place of the two Or three 
common in the usual built-up gtin; the hoop strength 
of the autofrotta^ tube being increased by successive 
applications of internal pressure suiKotent to over¬ 
strain its innermost layers. The efifoct is to make 
the outer laym behave as the shnmk-^oaputet tubes, 
in the built^p gun. The method had been developed 
abroad before the Great War, and certain BVenph 
writers, notably Jacob and Ma^val, had investigated 
the theory of plastic strain and its appikstkm fo 
monobloc gun oonstnu^ion, calculation of etiess*' 
strain system in an overstrained tube being pos^ 
making certain simplifying assumptlcms. 

The subjeot^w^ mvest^ted 
George, and he carried put, soon aftrir tits 

sive eSperimehte object, 
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betwcven the nval theories in the field. These trials 
cabled for oonsfderahle ingenuity in the engineering 
technique em|doyed« ainoe very high pressures had 
to be maintsiined for a conaidemble time. 

In other oonnexions, notably the design of 
apparatus to withstand liigh and rapidly applied 
pressures, Hadcook was an acknowiedgod, expert, and 
his aid in this direction was sought not only by those 
engaged in research on artillery problems, but also 
by workers in purely soientific fields. He kept up 
to the last Ills intere^ in all matters connected with 
the soianoe of artillery, atid in his later years was 
glad to foster the work of younger contributors, 
always being generous in encouragement and adviqe. 

c. A. a 


Prof. M. Baratta 

Mabio Babatta, the historian of Italian earth- 
<piakes and professor of geography in the University 
of Pavia, died on September 5, 1035, and his death 
leaves a gap, not only among the seiamoIogiBts of his 
own country, but also among those of the world. 


Baratta was bom on August 13,1868. At the close 
of his university career, he showed so marked a 
preference for the study of earthquakes that ho was 
transferred to the geodynamio ob^rvatory of Ischia, 
then under the direction of the late Prof. G. Orab-^ 
lovita. At the beginning of 1892, he was appointed 
an assistant in the Central Office of Meteorology and 
Geodynamios, where he served in the latter depart¬ 
ment until June 1896. It was here that he began his 
studies of Italian earthquakes that led up to his great 
work *T Terremoti dTtalia*’, published in 1901. A 
closely printed volume of 950 pages, it is certainly 
the most valuable history that wo possess of the 
earthquakes of any country. Confining himself to 
earthquakes that were destructive or that verged on 
destructive power, he describes no fewer than 1364 
such earthquakes between the boginmiig of the 
Christian em and towarrls the end of 1898. In the 
second part of the volume, he studies in detail the 
distribution of Italian earthquakes in 22 well-marked 
districts. A worthy successor to this history was his 
detailed report on the Messina earthquake of 
December 28, 1908, published in 1910. 


News and Views 


King^s Birthday Honours 

Tub following names of men of science and others 
associated with soientific work appear in the list of 
hono\irs conferred by the King on the occasion of 
His Majesty*s birthday ; Vi 9 Count ; The Right Hon. 
Lord Dawson of Penn; Barons; Sir Herbert 
Austin, chairman of the Austin Motor Company, 
Ltd., for public services; Sir Malcolm Hailey, 
lately Governor of the United Provinces of Agra 
and Oudh; ; Dr. A. S. MacNalty, chief 

medical officer. Ministry of Health and Board of 
Education; Knights: Prof. F, Anderson, emeritus 
professor of philosophy in the University of Sydney ; 
Dr, H. N. Gresley, chief meclianical engineer, London 
and North Eastern Railway; Prof. C. S. Hicks, 
professor of human physiology and pharmacology in 
the University of Adelaide; Dr. G. T. Morgan, 
director of chemical research, Department of Scientific 
and Industrial Eesearob ; Dr. J. Morton, for services 
to the dye and colour industries ; Captain H. A, S. 
Newton, member of Council and censor-ln-ohief, 
Royal Australasian College of Surgeons; Dr. E. O. 
Teale, mming consultant to the Government of 
Tanganyika Territory; Mr. F, J. West, for public 
services to Manchester. 

: Dr. H* 1. Bell, keeper of llepartmant of 
Manuscripts, Brituffi Museum; iDr. G. Rotter, 
dbreotor, E^^lorives Eesearoh £M^anch, Research 
Departments Royal Arsenal, Woolwich; 

Dr, H. H. Scott, dilator of the Bureau of Hygiene 
and piseaaes, London; : Prof. J. J. 

Haiper^NaiaoU, formerly prhk^pal and professor of 
^ward M^eal College, Lahore; Dr, 


F, J. F. Shaw, director. Imperial Institute of Agri- 
ctiltiiral Research and Imperial economic botanist, 
India; C,B,E.: Mr. R. W. Thornton, agricultural 
adviser to the High Commissioner for Basutoland, 
the Bechuanaland Protectorate and Swaziland, and 
director of agriculture, Basutoland; Mr. G. 8. 
Whitham, assistant director of ordnance factories, 
War Office; 1.8,0.: Mr. E. T. McPheo, Common¬ 
wealth statistician, Australia; Mr. M. P, Payne, 
chief constructor, Royal Corps of Naval Constructors, 
superintendent of Admiralty Experiment Works, 
Haslar; Mr. R. F. Taylor, statistical officer, Minos 
Department; O.B.E. : Mr. G. F. Clay, Colonial 
Agricultural Service, deputy director of agriculture, 
Uganda Protectorate; Mr. E. H. E. Havelock, 
secretory, Development Comini.ssion and adininiatra- 
tivo secretary, Agricultural Resew^roh Council; Mr. 
J. R. Hill, resident secretary in Scotland of the 
Pharmaoeutical Society of Great Britain; Mr. J. 
Paley Yorke, principal of the London County Council 
School of Engineering and Navigation, Poplar; 
M.B.E.: Mr. M. R, Ry. Aohariyar, executive 
engineer, Electricity Department, Madras ; Mr. G. E. 
Bfl^ey, accountant, National Physical Laboratory; 
Mr. F. H, Butcher, Madras Agricultural Service, 
lately oiirator, Government Gardens, Ootaoamuud, 
The Nilgiris, Madras; Mr, H. R. Edmimds, super¬ 
intendent of agriculture, Kalimpong, Bengal ; Mr, 
P, G. Lloyd, chemist wd manager. Borough Sewage 
Works De|Hirtmont, Kingston-upon-Thamea; Mr. 
M. R. Nayudo, acting chemical examiner, Madras ; 
Kr, F, %[. Newingt<Hi, assistemt analyst, Admiralty 
Chemist's Department, Portsmouth; Mr. E. W. 
Swantbn, curator of the Haslomore Educational 
Museim, Surrey. 
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RoyM Society Ekctkms 

At tiio mooting of the Royal Society on Juno 25 
it is proposed to elect Sir Thomas Middleton as a 
fellow under Statute 12, which provides for the 
election of persons who “either have rendered 
conspiououfii service in the cause of science, or are 
such that their eJerition would be of signal benefit to 
the Society'". The following foreign members will also 
be electee! : Prof. Sigmund Freud, Vienna; Prof, 
Ludwig Jost, Heidelberg ; Di*. F. A. Vening Meineaz, 
Utrecht; and Prof. Hermann Woyl, Princeton. 

Prof. H, E. Armstrong: Doyen of the Royal Society 

We: ai'f) glad to have the opportunity of printing 
the following letter received by Prof. H. E. Armstrong 
fz'om the president of the Royal Society ; 

“Dear Professor Armstrong, 

“In the name of the Officers and Coimcil of the 
Royal Society, end in my own, I send you hearty 
congratulations on your completion of sixty years in 
the Society’s Fellowship and wish you continued 
health and activity in tlie years to come. 

“Yours sincerely, 

“W, H. Bragg, President R.S.” 

I'o the Royal Society’s greetings we add our own 
to one who has long been a stirmilatirig—and often 
provocative—contributor to our columns, and by 
his teaching and symj)athetio guidance, has inspired 
several generations of students of various branches 
of chemistry. It may bo nxialled that on the o<joasion 
of Prof. Armstrong’s golden wodding, a number of 
friends and old students presented to him a striking 
portrait by Mr. T. C. Dtigdalo, a photograph of which 
was roprf>di 2 Cod in Naturk of September 10, 1927 
(p. 379). Prof. Armstrong is the senior fellow of the 
Royal Society, having been elechKl in 1876 ; next in 
y(»ars of service come Sir James Crichton-Browne, 
elected 1883, arid Sir J. J. Thomson, elected 1884. 
His fellowship of the Chemical Society, of which he 
was president so long ago as 1893 95, goes bock 
oven further, namely; to 1870. Scientific workers 
everywhere will wish to congratulate Prof. Armstrong 
on the a<!CompIiahment of so many y^ws of fruitful 
activity. 

Sir Robert Mond and Industrial Chemistry 

Sib Kobbht Mond has been elected president of 
the So(5i6t4 de Chimie Industrielle of France, Sir 
Robert, who was rocsently awarded the Mensol Medal 
of the Society of Chemical Industry in (ireat Britain, 
is to deliver his medal address, on “Works as I have 
seen them grow”, during the amuial meeting of the 
S^joieiy in Liverpool on July 6“ 10. He has been, and 
still is, associated with a number of important firms 
in the chemical industry. A great deal of his original 
work has been in connexion with electro ^chemical 
processes and indvtstrial chemistry, and he was at 
one time associated in his work with Lord Kelvin. 
The Messel Medal of the Society of Chemical Industry 
ia awarded every aHomate year to k scientific worker 
who has attaint eminence in applied chemistry. 


Nova Lacertae 1996 

A NOVA of the third magnitude was diiKiovered on 
the night of June 18-19 by Dr. Nielsen, of Aarhus, 
Dcmmark, who happened at the time to be one of a 
party of astronomturs on board the P. and O. steamer 
StrtUhaird which was going to view the total eclipse 
of June 19 from a station off the coast of Oreoce. 
The nova was observed tluwigh cloud in England on 
the night of June 19-20 ; estimates of the magnitude 
were difficult to make on accoimt of the cloud, but 
the star was probably not briglitor than the second 
magnitude. The spectrum was photographed at 
(Jrf^nwich and found to be of F type with strong 
absorption lines and weak emission bands, recalling 
the spectrum of Nova Herculis 1934 on Docembor 23, 
1934. Unfortunately, the weather has not been 
favourable for obsorv^ations in and about London 
we go to press, but according to Dr. Stoavenson the 
nova is already decreasing in brightness. An accurate 
position was obtained at the Royal Observatory, 
Greenwich, with Airy’s transit circle on the morning 
of JmiG 21 by Mr. 8ymms, who estimated a magnitude 
of 3*0 m. The apparent position referred to the 
equinox of date (Jime 21, 1936) is R.A. 22*^13™22'5|i, 
Dec.+65'’ 17' 5 U. The nova may still be a naked- 
eye object for a few nights to come ; since it is ho 
far north, it is visible throughout thtw*^ short nights, 
althotigh the meridian transit takes place in tho early 
morning. Ilie nova should be identified readily as 
follows. Half-way between the constellation of 
Cassiopeia and the conapiexxous figure of (-ygnns is 
an equilateral triangle of stars formed by 3 Cephei, 
C Cephei and the nova ; half-way between the nova 
(tlie southernmost of the three) and C Cephei is a 
centre star, « Cephei. 

Louis Pasteur Film 

Tub Louis Pasteur film, of which a gala first night 
exhibition took place at tlie New Gallery Kinema, 
Regent Street, liondon, on Monday, June 22, in aid 
of St. Peter’s Hospital, Co vent Garden, was in more 
than one sense a remarkable event. The title role 
was taken by Mr. Paul Muni, who had obviously 
made a careful atady of the great French savant in 
all his strength and weakness. Not only were his 
passionate ardour in research, dauntless courage in 
facing opposition and sympathy for human suffer¬ 
ing admirably portrayed, but also his abruptness, 
outbursts of temper, and fits of despondency. It is, 
therefore, all the more regrettable that the film 
should contain many historical errors. We are 
shown, for example, Napoleon III, who in actual 
fact always took a warm interest in Pasteur’s investi¬ 
gations, forbidding him to continue hie reeeorohes on 
anthrax and to recant what ho had alreCMly written 
on the subject, whereas his work On anthrax was not 
commenced until after the Emperor’s death. LietW' 
is represented as making a special journey to France 
to witness the results of Pasteur’s Inomdation of 
sheep against anthrax in 1881, whereas these two 
great men did not meet until 1892, when Lister 
represented the Royal Society at the ceremony hdd 
at the Sorbonne in honour of Pasieur’s seventMih 
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birthday. Another objectionable feature is that we 
ere Faateur hurrying from one doctor's house 

to another on a rainy night to dnd an accoucheur 
for hie daughter^ the wife of one of his former op¬ 
ponents, and after a prolonged and fruitless search 
at last persuading the president of the AcadeSmie de 
MMeoine, his chief antagonist, to carry out the 
confinement under antiseptic procautiuns. The 
doctor's consent, however, was only obtained on the 
condition that Pasteur signed a document to be 
published in the medical press that his researches in 
rabies had been a failure. 

Thk film, therefore, scarcely deserves the high 
praise given it by certain writers in the daily Press 
obviously unfamiliar with the detmls of Pasteur's life 
and work. A word of commendation, however, must 
be given to the producers, Messrs. Warner Brothers 
Pictures, Ltd,, for the excellent background repre¬ 
senting a doctor’s consulting room in pre-antiseptic 
times, the rural scenery and Pasteur’s laboratory. 
In a film of this sort, intended for entertainment 
rather than for instruction, it is possibly pedantic to 
expect absolute liistoric ooctiracy. It must be 
admitted that an average audience will probably 
obtain from the film some idea of what a scientific 
attitude implies. They will certainly realise some- 
tiling of the thrill of successful research, as well as 
the drudgery and self-sacrifice which it involves. 
Also, there will be no doubt left in thc^ir minds 
regarding the social implications of the work of the 
man of science. I'he film was shown by permission 
of Gaumont British. 

Australian Research Ship 

Thbj Commonwealth Council for Scientific and 
Industrial Kesearch is about to build a specially 
designed Diesel-engined steel vessel for on extensive 
study of fish life in the ocean waters around Australia. 
Since thti loss of the trawler Endeavour in 1914, with 
Donnevig on board and, presumably, the greater 
part of his records also, no systematic investigation 
of Auatmlian fishing grounds has been carried on. 
The new vessel cannot be used for trawling, being 
designed mainly for the catching of surface swimming 
or pelagic fish by purse seine (and ring) nets ; but it 
will be able to do a certain amount of work on 
demersal fish by means of Danish seine nets. The 
principal fish to which attention will be given at first 
are pilchards, Australian salmon, garfish, barraoouta, 
members of the mackerel family including tunny, 
and other edible species. The length of the vessel 
will be fi2 ft, and its beam 19 ft. Its extreme draught 
will be 8 ft. 4 in., and its displacement 106*5 tons. 
It will be capable of a speed of nine knots. 

Austratian Abonginea and Prospectors 

AtTdtttAnuir aborigines are said to have attacked 
4nd attempted to spear a party of gold prospectors 
whp were searching for Lasseter’s Beef* which is 
supposed to be riob in gold, and has sought by 
such eiqieditkms for years. According to reporte 
fimm Alice Springs* it is stated.in a dispatch from the 
Adeliidde eorrespohdent of Th^ Pimes in t^e issue of 


Juno 18, aeroplanes from Sydney reached Mount 
Bowley, a native reserve fifty miles from the West 
Australian border, on June 14, and the attack took 
place while the occupants were awaiting the arrival 
of the ground party with trucks. The blacks began"^ 
by firing the porcupine grass, and after one of them 
had tried unsucceaefully to barter geological speci¬ 
mens. a group in war paint appeared and hurled 
speam. One prospector narrowly escaped being Jut. 
The white party, which was armed with rifles and 
revolvers, then attacked and charged several times 
through the scrub, while further spears were thrown 
at them. No member of the j>arty was injured. An 
investigation no doubt will be held. It will be 
important to kttow whether the attack was entirely 
unprovoked, or wliether the jjarty had unwittingly 
infringed what tlK> tribesmen regard as their rights. 
The name of tho trilje responsible is not mentioned, 
oven if known; but neither the Arimta nor their 
neighbours, the Loritja, to whom the aggressors 
more probably helongecl, according to recent accounts 
of them, are fiercely aggressive and liable to attack 
without reason, as are the northern saltwater black- 
fellows of Arnhem Land, who were responsible for 
the murder of Trooper McColl two years ago. Fear 
for their water supply is a frequent cause of trouble, 
and if prospeotors for minerals are to be allowed to 
enter the reserves—generally it has been understood 
that this was forbidden—the risks of interference 
with tribal water-holes should bt^ understood. 

Transport Conditions in New York 
AjrtKB studying transport conditions in America, 
Mr. J. P. Thomas, the manager of the London 
TransjKjrt Board railways, on his return to Lontlon 
gave an interview which is report^ed in The Tinvee of 
Jtme 19. He pointed out that New York would 
f»rol>ably adopt a unified system of trans}K>rt similar 
to that in use in London. He mentioned that the 
rush-hour problem in New York is as perjjloxing as 
in London, and intensive services have to be pressed 
into operation for very short periods at certain times 
of the day. In New York, certain business hours have 
been voluntarily altere<l by large ofilces and works so 
as to mitigate largely these rushes, with satisfactory 
results. If London firms would co-operate by altering 
the times of arrival and leaving of their staffs by 20 
or 30 minutes, equally satisfactory results could be 
obtained, especially in the centre of the city. Mr, 
Thomas comments on the severely utilitarian ap¬ 
pearance of New York's stations and on the difficulty 
of finding them, but he praises the efficiency of the 
underground staffs. He was impressed by the fact 
that the acceleration and retardation of trains in 
New York is much higher than in London, and yet 
they run equally smoothly. On eoine of tins trains 
in New York, the acceleration is at the rate of three 
miles an hour a second emd tlie retardation at the 
rate of four zniloB an hour a second. Thfse rates are 
at least^twice the rates at present adopted in London. 
Experiments have been carried out for some time in 
Ijondon on the 'Metrodyne' traiu. The experience 
gained in New Yorit confirms the usefulness of this 
typo of train, and the desirability of higher speeds. 
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Submarine Light and its Biol^cal Importance 

SmoB submarine light wa^ made acceeaible to 
accurate measuromenta through the development of 
the photo-electric cell, sub-eurface light meaeuremente 
liave attracted an inoreaaing number of workers in 
different countries. The vast importance of sub¬ 
surface da^dight os a controlling influence on the 
photosynthesis of pliytoplankton and on the move¬ 
ments of zooplankton has made marine biologists 
realise the necessity for olwierving and correlating 
this factor with phytoplankton growth, with the 
migrations on zooplankton and of fishes, and with 
the abundance of year-classes of the latter. At the 
1936 meeting of the International Ck)uncil for the 
Exploration of the Sea. a special session was devoted 
to '‘Submarine Daylight, its Measurement and 
Biological Effects". The biological importance of 
extensive observations on sub-surface ilhimlnation 
was especially emphasised by F. R. Russell and G. L. 
Clarke, both specialists on marine biology, the other 
authors considering more particularly the physical 
aspects of the observations. 

H. H, Toolk dealt at the meeting with the 
various sources of error hdiereut in such measure¬ 
ments, and with the precautions necessary for their 
reduction or elimination. C. L. Utt^erback described 
a long series of measurements on the penetration of 
various sy)ectral bands in Pacific waters, carriotl out 
with apparatus in some respects in advance of any 
used by other workers.' The important question as 
to the unit of light intensity to be recommended for 
workers in the field was raised by A. Angstrbm, who 
pleaded for the cal./sq. cm./min. unit used in studies 
of solar radiation in lieu of the less well-defined 
photometric unit, lux or metro-candle, which is at 
present widely used. He suggested a method of 
standardisation by means of sunlight with suitable 
pyrhelioraetor measurements. H. Pettersson de¬ 
scribed his work on the direct measurements of the 
transparency of sea-water to artificial light. This 
method enables variations in opacity to bo rapidly 
and acc\irateJy examined. Messrs. Angstrdm, W. R. 
Atkins (of Plymouth), Clarke, Pettersson, Poole and 
Utterbock were appointed as a special committee 
for the purpose of working out definite proposals for 
instruments, methods of measurement, and choice of 
units, in be laid before the next meeting of the 
International Council in 1937. 

Congress on Photoluminescence 

Ak International Congress on Photohiminesoance 
was held under the auspices of the Institute of 
Experimental Physics of the University of Warsaw 
and the Polish Physical Society at Warsaw on 
May 20-25. Tiie central theme of tlie invited j^apers 
and the discussions was the mechanism of production, 
interpretation and theoretical aspects of absorption, 
fluorescence, and phosphoresoenco spectra. Belgium, 
France, Germany, Yugoslavia, Latvia, Poland, 
Rumania and the United States were represented by 
the 149 physicists attending the oongreas. At the 
opening ceremony, the membeM were welcomed by 
the Polish Minister of Education ; and the President 


of the Polish Republic, who was himself a professor 
of physical chemistry, received the group at his 
residence. Papers read and presented at the Congress 
ore being published in a forthcoming issue of Aokt 
Fhysica Polonicti. 

Control of Rabbits 

An article on this subject in NaWoe of May Ifl 
referred to D, G. Stead’s book “The Rabbit in 
Australia" in which the use of ‘Cyanogas’ is advocated* 
Capt. C. W. Hume, honorary secretary of the Uni- 
vorsity of London Animal Welfare Society, which is 
acting as agent in Britain for Mr. Steeid’s book, 
infonns us that ‘Cyanogas’ can be obtained from 
Messrs. George Monro Ltd., Waltham Crows, Herts, 
while ‘Calcid’ is supplied by the London Fumigation 
Co., Marlow House, E.C.4, A British product knovm 
as *Cymag\ having generally similar effects, can be 
obtained from Imperial Chemical Industries, Mill- 
bank, S.W.l. A fairly powerful pump is required and 
such pumps can be obtained from the abt^ve firms or 
from Messrs. W. J. Craven Ltd., 50 Port Street, 
Evesham, Worcestershire. Capt. Hume states that 
the principal obstacles to the control of rabbits are 
the reluctance of farmers to adopt a new and un¬ 
familiar method and the difficulty of securing oon- 
certed action between neighbouring farmers. The 
following motion, drafted by the University of 
London Animal Welfare Society, for tlie appointment 
of a select committee was moved by Lord Merthyr 
in the House of Lords on May 14, and carried : 
“That a Select Committee be appointed to consider 
whether any measures, and if so what, ought to be 
taken for better protection of Agriculture and the 
land against the ravages of rabbits, and to what 
extent, if any, the prohibition of the use of Gin Traps 
would affect the attainment of the object aforesaid". 

Lily Year Book 

The Royal Horticultural Society’s "Lily Year 
Book" for 1935 (from the Society’s Offioe, Vinoent 
Squart), S.W.l. 6s. paper^ 6s. cloth) is something 
more than a more review of progress; Uotm very 
fundamental contributions are set before its readers. 
It is perhaps not invidious to give pride of place to 
Dr. Fred Stoker’s “List of Lily Names and Synonyms", 
as this is a very pamstaking and complete attempt 
to reach orderlinoss and exactitude in lily nomen- 
clatur©. Nearly 540 species, varieties, forms and 
crosses have been considered, accepted names ate 
indicated clearly, and synonyms are printed in 
italics. Dr, M. A. H. Tincker describes “Experiments 
with LUiea at Wisl 0 y’\ Mr. W. E. H. Hodson writes on 
the control of lily pwts, and the late Dr. D. GriMtha, 
on American authority on vegetative f^opagation of 
lilies, is represented by an article on "Vegetative 
Propagation of Hybrid Lily Clone". Mr. J. Ingram 
mioisters to seed propagation by a paper on "De¬ 
velopment of Lily Seedlings". Geographioal distribu¬ 
tion is a fasoinatucig subject, and artioleg upon the 
native lilies of western America (Mr. Carl I^urdyb 
eastern Asia (Mr, A. D. Cotton) and Asia Minot 
(Mr. E, K, Balls) are included. Mr. T. Hay haA 
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f^viewet^ Ufy X«He(mture’\ while the vorioua 

eepoete of ferdoh teel^que and the hortiotxltural 
Mthig for lilies have oatM foHh many ertioles, and 
inapit^ xnost of the plates. The volume is quite 
equal to the Royal Hortiouliural Society's high 
standajrd of literary parodaction, and should commend 
itself to idl who take deUght in the beauty and skill 
of the garden. 

The Kadoaal Physical LatMfscory 

Thb Ibeport for 1935 is 249 pages in length and is 
published at 12s. It has the unfortunate duty of 
announcing the deaths of the first two Directors of 
the Laboratory, Other changes of staff have been 
few. At the silver jubilee of King George, medals 
were awarded to Efteen members of the staff for their 
distinguished work. The new photoraetiy building 
has been completed, and it is hoped to rnsk^e an 
early start in extisnding the acoustics building to 
meet the demand for iiiibrmation as to the sound 
insulation of doors, A new high-speed wind tunnel 
of the return dow type and one for investigating the 
effeotB of turbulence on larger scale models are under 
consideration. The general demand for assistance by 
industry has increased during the year. The provincial 
lectures on the work of the Laboratory have been 
continued, more than a dozen towns having been 
visited. Each department of the Laboratory gives 
an illustmted account of its activities in language 
which is not too teohnioal for tho average reader. 
A good example of the result of co-operation between 
several depaitments is the proof that the slip bands 
in a single crystal under stress contain disintegrated 
crystal fragments of size generally greater than 
ICh* cm. and dislocated grains generally greater than 
ICh* om. 

Forestry in Great Britain 

-Porestry, the journal of the Society of Foresters of 
Great Britain (0, No. 2, December 1035, Oxf. Univ. 
Press) opens with a presidential address to the 
Society by Sir Alexander Rodger in which he dis- 
cusses vatying importance which forestry has 
attained in different oountzies. After alluding to the 
different types of areas set apart ibr the recreation 
of the public in the United States, Sir Alexander 
dealt with the position in Great Britain, There is at 
present an absence of a forestry sense; and owing to 
this abs^ce the work of the Forestry Commissioners 
does not piroye so easy to catty as might other¬ 
wise be me case. The constitution of an infbrmol 
oommittee composed of members of tho Council fbr 
the Freservatkm of Rural England and membem of 
the Foietftiy Conmalaa^on was 4lluded to. It is ho^ 
that tins omnmattee will help to disseminate a knoti^- 
ledge of the aii^ of forestry in Qrea4} Brit^, 

Care pf GhBdrso st&d of the Xhiured 

amhgements for supervision of the 
hea^ of <hil4ten up to of two years or there¬ 

abouts eppear to be gensMy satisfactory, the 

not consider that enough 
being given In many amas to the health 


of young children between ei^teen months and Eve 
years. The Mintstor has therefore issued a Cirotilar 
(Circular 1650. London : H.M. Stationery Office, 
Id.) directing that it is essential that in all areas 
there should be systematic periodica! health visiting^ 
of those young children who are not in attetodance 
at Bohool, and making Buggestions for 'toddlers' 
clinics* and day nurseries. A representative Inter- 
Departmental Committee has also been appointed 
by the Minister of HealUi and the Seoretaries of 
Stote for the Home Department and for Scotland to 
inquire Into the arrangements made in Great Britain 
for the restoration of the working capacity of persons 
injured by accidents. This matter arose after con- 
si^ration of a report upon the treatment of fractures 
issued in February 1936 by the British Medical 
Association, 

Csechoslovak Sdentifle Expedition to Iceland 

Ak expedition to Iceland has been planned for 
this summer by a party of Ozeohoslovak men of 
science. The objecto of the expedition include a 
geological and chemical study of the hot springs, 
geysers and volcanoes. The botanical members of 
the party, which is under the direction of Prof. 
Jose^ Kunak^, will make as comprehensive a 
eolleotion of the flora as is possible during their visit. 
Film photographers are iaoludod in the party, and 
the taking of Nature study films constitutes one of 
the important objectives of this expedition. 

Giovanm Cancstrtnl 

Thk first centenary of tlie birth of the eminent 
Italieui naturalist, Giovanni Canestrini, was recently 
celebrated at Tiwt on the initiative of the Museum 
of Natviral History and the Society of Studios of 
Venezia Tridentina, when an address was delivered 
by Prof, Posquini. Canestrini was bom at Revo near 
Tretkt on December 26, 1835. He studied medicine 
at Vienna under Hyrtl and Briioke and shortly 
after quedifieation in 1860 was elected professor of 
comparative anatomy and physiology at the Uni¬ 
versity of Padua, where he founded a laboratory for 
bacteriology, and was the first teacher of this branch 
of medtoine. In addition to translating almost all 
Darwin^s books into Italian, he was the author of 
original works on tho fish of Italy, the origin of man, 
the theory of evolution, a critical exposition of 
Darwin's theory, Italian arachnids and Italian 
acari, 

Dresden Meeting of the German Association 

Thb German Association of Naturalists and 
Physicians (Gesellsbhaft Deutsoher Naturforscher und 
Aerzte) is to meet this year in Dresden on September 
20-33. There were earlier meetings in Dresden in 
1836, 1868 and 1907, Dresden has been for long a 
city of fine arts ; its fame is founded on its picture 
gallery with ^e Sistine Madonna, its opera and ite 
l^eatre.r For more than a eentury it has been a 
iluraery of aoientiiiCi medioal and teohnieal reeearoh. 
More lately it has become a city of public health, ainee 
tdie first iutematitmal hygiene exhibition in 1011. 
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Tbffife is ho% ib OojmMtti Hygione Musoum and a Rudolf- 
HOfia hosfiital j jmt for this year there is a German 
flowor^fthorw* The iiivitation is not only to members 
and to Gonnaoia, bat also to all whether within or 
beyond the frontiers who are interested in scientific 
work in Qatmany. Applications for regular inember- 
ahip should be made to the O.D.N.A. GeachAftsatelle ; 
XfOipaig Cl, (fustav-Adolf*8tr. 12. Membership 

civrds for the Dresden n>eotmg are 10 BM« for old 
mernhorn but asHOciate membera for this one meeting 
am also admitted at 20 RM, Communications con- 
f(*ming the Dresden meeting only may be addressed 
to I^f, Dr. Rud. Zauniok, Dresden—10, Elisen- 
str. 4. 

Some of tbo more general addresses to be given at 
the forthcoming Dresden meeting concern cosmic 
radiation, measurement of gravity, intestinal auto¬ 
intoxication, ehronioeoroes and heredity, higli-fre- 
quency oscillations and ultra-sound, filterable vims, 
recent treatment of bohe-fractures, ohemo-therapy 
of Streptococcus infections, Rbntgeti rays, the German 
Himala}^ Expedition and teleidsion. The detaikni 
programme will be reesiy in July. The draft already 
issued indicates possible sectional sittings (Abteilungs- 
sitzungen) ranging from la (Mathematics) to 37 
(Balneology and Rheumatism). There are also the 
allied associations (Befreundete Gesellschaften) oom- 
priseil in the Zweekvorband and now forty-three in 
number. Only some of these are meeting in Dresden, 
but their additions to the programme include 
elements beyond uranium, colloid research, heredity, 
etc. 

Announcements 

Hw Gbacb The Duke or Bedfobd has resigned 
from the presidency of the Zoological Society of 
London after thirty-seven years tenure of the office. 
The Earl of Onslow has been elected president imtil 
the next amm^orsory meeting. Lord Onslow is 
president of the Society for the Preservation of the 
Fauna of the Empire, and has also recently been 
elected i>resident of the Society for the Promotion 
of Nature Reserves. 

Db. Alex. R. Toi) 1 >, Boit Memorial research fellow 
in the Department of Medical Clvemistry, University 
of Edinburgh, has been appoint^ed to the staff of the 
Departntumt of Biochemistry of the Lister Institute 
as from October 1. 

Mr. E. J. Fobbdyke has l>eeu appointed director 
and principal librarian of the British Museum in 
succession to Sir George Hill. Mr. F. K. Pryoe harfj 
been appointed to succeed! Mr. Forsdyke as keeper 
of the Department of Greek and Roman Antiquities, 
and Mr. E. S, G. Robinson to be deputy keeper of 
the Department of Coins and Medals. 

An Institute for the Medicine of Sport haa been 
foimded at Hamburg under the direction of Prof. 
W. Knoll. 

The Minister of National Education in Rome he* 
foirbidden the profeseors and oeemtants of Italian 


Societies, whioh aims at promoting the eugemc 
movement in Scandinavian, Germiiii and Angkh.Baxon 
countries, as well as steriltetion and birth oontrol. 

The recently published JanuAry'-April issue of 
Quy *9 Haapiial Meport4 represents the oentenaiy' 
number of this well-known medical journal. In an 
introductory paper, Sir Hiuxqahry Rolleston points 
out that though the first niimb^ of St. Thomas's 
Hospital Report was published in 1835, there was an 
interval of thirty-four years in which no volumes 
wore published. In addition to numerous oontribu- 
tiouB to medioal aoienoe during the last hundred 
years, the Guy's HospiVoZ Bsports contain numerous 
obituary notices of members of the medical aohool. 


Appuuations are invited for the following appoint¬ 
ments, on or before the dates mentioned ; 

An assistant master in the Engineering Deportment 
of the Newport Technical College—The Director of 
Education, Education Offices, Charles Street, New¬ 
port (July 1). 

A civilian senior teclmical officer in the Admiralty 
Teclmical Pool (mechanical engineering)—^The Secre¬ 
tary of the Admiralty (C.E, Branch), Whitehall, 
London, S.W.l (July 3). 

A civilian assistant (Grade HI) in the Admiralty 
Technical Pool (electrical engineering)—Tlte Seoretoiy 
of the Admiralty (C.E. Branch), Whitehall, London, 
S.W.l (July 3). 

A chemist in the Department of the Government 
Chemist—The Government Chemist, Clement's Inn 
Passage, Strand, W.C.l (July 4). 

An assistant lectm'er in agricultural beu^teriology 
in the University of Reading—^The Registrar 
(July 4). 

A lecturer in mathematics in the Sir John Cass 
Technical Institute, Jewry Street, Aidgate, E.C*3—- 
The Principal (July 6). 

A lecturer in aeronautics in Univereity College* 
Sotithampton—The Boglatrar (July 7). 

An assistant lecturer in physics in University 
College, Gower Street, W.C.l—The Secretary (July 7). 

A vice-principal of the Technicsal Institute, Royal 
Tunbridge Wells and tlie Technical Institute, Ton- 
bridge—Dr. J. Listms Technical Institute, Tunbridge 
Wolfe (July 11). 

A lecturer in inathematicB. in the North Stafford- 
shire Technical College, Stoke-on-Trent—The Clerk 
to the Governors, Town Hall, Himley, Stiofee-on- 
Trent (July 13). 

A secretary and curator of the Jamaica Institute^ 
Kingston, Jamaica—^The Secretary, Museums Assq* 
ciation, Chaucer House, Malet Place, London, W.C.l 
(July 15). 

A Corporation professor of eleetrknd engkieei^ing 
the University of Oap^ Town—The Secretary, 
of the Hi|di Ck)xninfesiQner for the tlhicga of 
Africa, Trafalgar Squaw, London, W^O.l (July SS). 

A lecturer in ]^yaialbgy in the 
Mumcipal 0ail6ge--^T]to n 
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Letters to the Editor 

TAe S4iior doe^ not hold himoeff r9$ponaihU for opinione eaBpreeoed by hio oorreopondents, 
Hb cannot undertake to reium, or to oorreapond the writers o/, r^ea$ed manuaoripU 
ifdsnded for this or any oiher part of Katurs, notice is taken of anonymous communiocUions. 

Notds ok points in soars of this wsbk's urmBBS affbaa on p. 1076. 

OOAftBSPONDXirrs AAS INVrCBD TO A^AOB SIMILAR SXTKMAIUSS TO THOIB OQMMTmaOATXONS. 


Diffraction and Scltctive Adaorptioa od Atoma at 
Cryatal Suf&ces 

Ik two interosting papers on the reflection and 
dif&aotion of helium fh>m crystal surfaoeB, Frisch and 
Stem* have shown that reAeeted and diffracted 
beams w© Bometiines imexpeotedly weak, They 
CKamined the conditions under which this anomalous 
behaviour occurred, and found that it depended on 
the existence of a relation between the componenta 
of momentum of the impinging atoms. The results 
am reproduced in Fig. 1. Each small circle gives the 



relation between the component of momentum 
parallel to one of the axes in the surface lattice (p^) 
and that perpendicular to the surface (p«) for an 
incident boom which gave weak reflection. Each 
dot gives the components of momentum of a weak 
diff^ted beam and pi"). This figure shows 
clearly that the rdation between ^ and pi for weak 
refieetion is the same as that of p^^and pi' for weak 
diffraction, and fhat the sets of points lie on two 
distinct curves. 

These reeults may be explained quite simply. The 
potential field between an atom such as hmium and 
a solid such as Hthhun fluoride con be r^resented by 
the fint Um terms of a Fourier expansion ; 

Vditi) + ^ + 

^ cos day] *..(!) 

wl^eFe ^ and y are suitable rectangular co-ordinates 
iq ihe surface and t is normal to it, The fimotion 
must be each as to have a single minimum at a 
fimto dkrtaaoe ^ Uta smmoe^ and for each 

vidits of Fthema^itudes Ft and F| may be taken 

to ^ amaM vrildi If theire were no 

periodic to^ gr imd the niotm in and y 


would be unquantised end that in z would have a 
finite number of discrete negative energy levels 
(reckoned from a sero in which tlie atom is at rest 
at infinity) and a continuous positive range. All 
atoms would then be perfectly refieoiod if there were 
no interchange of energy at tiie surface. 

The periodic field along the surface, represented by 
the second and third terms, causes difft^tion. Tlie 
solution of the appropriate wave o<]uation for the 
motion in a field of the type (1) contains terms which 
correspond to first order diffraction with momenta 
components of p» i a/*/2u, py ± oA/2tc, and terms 
which correspond to second order diffraction. One 
such diffract^ beam has components of momentum 
Pe* V* P^' 8'von by 

oA ah a *A- * 

Pm'^Ps. Pv'^Pr^^* -Pv- 

(2) 

when there is no change of energy at the surface. 

These relations hold for all positive values of 
Ps* Pp nnd pi, provided p\ is positive. When the 
expression for (p"*)* becomes negative, a diffracted 
beam of the type p^ 4* oA/Stt will not occur. But an 
exceptional case occurs when the relation between 
Pi And py is such that 

oA a 'A * 

^2mEr, ... (3) 

whore Ef is one of the quantised levels of an adsorbed 
atom in the field V^{z). The atom is then no longer 
diffracted at a finite angle ffom the crystal, but 
ricochets along it with positive px and py and an 
oscillatory motion in «. The atom is captured by the 
surface field of the solid, a process which we may call 
selective adsorption, T^s causes a weakening in 
the intensity of the reflected beam. 

The parabolic relation (3) fits the observations of 
Stem and Frisch remarkably well, as may be seen 
from Fig. 1 (where the unit of momentum is oA/2n). 
From the fhet that there ore two such parabolas, we 
infer that there are at least two oscillatory states 
for an adsorbed helium atom on lithium fluoride. 
The values of the energy levels thus deduced are 
— 57*6 oal. €md — 1^9 cal. If the latter is the lowest 
energy level, then this is equal to the heat of odsorp* 
tion. 

The weede diffracted beams can be explained in a 
similar way as due to the capture of the second order 
diffracted beam. It is easy to show that the condition 
for this is 



(4) 


which, uiflng (2), is equivalent to a relation between 
p\ and Pi exactly the some as (3). 

The critical directions of the iaoident beam which 
lecd to seleetive adsorption are given by the curves 
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of interseotioo of the parabolic eyUodergi (S) and (4) 
and a sphere the radius of which la equal to the 
momentiun (P)ofthe incident beam. (These curve® idao 
lie on the circular cylindere 4* {py -f hoA/Stc)* ^ 
P* -f tmBr where n 1 and 2.) 



Fio. a* The cfltlcaJ diiecUom for sctl^oUvc AdffOrpUoit. 


The directions given by (3) are illustrated for a 
partikmlar case in Fig. 2. The directions of the lines 
joining the curves Pi Pi, P| H^r ... to the ongin 
are the critical directions. For each such incident 
direction there is a diffracted beam 0P\ OP' . . . 
in the plane of the crystal, There are similar critical 
directions PtTi, « obtained by changing 

py to Pm in the ^nations ($) and (4). The direction 
OQi, where Qt ^ th» fwint of intersection of Pi Pj 
and 8i Ti, is doubly critical, for atoms may then be 
selectively adsorbed in two ways. As the radius 
of the sphere changes, the point Qi will trace out a 
parabola in the plane Pm ^ Pi/- A tangent to this 
parabola will give the direction where the most 
pronounced effect may be expected, when a non- 
nionochrpmatio beam is used, provided the mean 
energy has the right value. 

The fact that the theoiy here given is successful 
in explaining the observations suggeats that helium 
atoms moving with the energy of the beams which 
Stem and Frisch used (corresponding to a temperature 
of 300*^ absolute) xni^te freely along the surface. It 
seems reasonable, too, to infer that the inverse process 
takes place in Nature. Atoms moving along the 
surface with the right energy and in the right direction 
may be diffracted so os to leave the surface with 
positive energy and thus be evaporated. This is a 
new mechanism of evaporation which has not pre¬ 
viously been suspected. 

J. E. LBNKARD-JoNnS, 

A, F, Devonshikb. 

University Chwucal Laboratory, 

Cambridge. 

> Frlvoh and Stem. Z. 9i, 4$0 anU 449 (19S8). 


Raman Spectrum of Gaseous and Lmid Sulphur 
Dioxide and its Solutions in Water 

The Raman spectrum of gaseous sulphur dioxide 
at a pr^ure of 12 atmospheres was determined with 
large dispersion (Hilger spectrograph). Only the 
strong frequency 1160 *64:0 *6 was found, whereas 
Bhagavantam^ gives 1164. The two weak, diffbse 
lines of the molecule could not be obtained, probably 


URE JVNB 27, 1996 

owing to tho faiiljr strong fasB fcgr nwn^ .fawvitebte in 
very long wqposonM. . , . , 

frequencies of the liquid were Tedetennined, 
and the influence of the temperature on them was 
studied at 80® and 80^, Qziiy a smaU displacement of 
the strong, sharp line towmxU higher values, with 
incieaaing t^peratutp, was found (1144*8:^:0*2 at 
30®; 1144*9i0*3 at 80*), No inflitenee on the broad 
and diffuse lines 624*6dbl and lS36^0d:l was per¬ 
ceptible. 

For the frequencies of the SO* molecule in water 
sohitions at 60® the values 631 i:l (0, br,, diff,), 
1160 04:0*5 (4 sharp) and 1331i:t(M) were 

obtained. No lines attributable to the ions SO/ or 
HSO*' were found. (As the solution, althou^ it 
was freed from oxygen and kept in an evacuated, 
sealed tube, become yellow owing to disinte¬ 
gration, very long exposures were impossible.) It is 
interesting to note that the larger part of the SO* 
molecules in tlie solution are present as such, and 
that the frequency of the stronger Kaman line agrees 
nearly completely with that of the gaseous SO* 
itself. The state of the molecules in the solution is 
apparently comparable with that in the free gas. 

H. OEEuiNa. 

W. J. Nijvibu>. 

Laboratory of Inorganic 
and Physical Chemistry, 

University, Amsterdam. 

May 11. 

^EaTCBS, 1M, M5 (1090). 


Artificial Radioactivity giving Contmuous Y*^Radiaticm 

In many cases of nuclear tranaformatioina, unstable 
nuclei are obtained which break down emitting 
positive eleo1ux)n8 (p4-decay). Beoause this nucleus 
is surrounded by orbital negative eleotroiw,' the 
positive electron produced can recombine with one 
of the negatives giving rise to a quantum'* 

The force responsible for recombination is propor¬ 
tional to 6 (electronic charge). The probabiUity of 
sudi a recombination thus involves the factor s*. 
Therefore the ratio of the probability of observing a 
Y*ray quantum to that of md^ a positive electron 
must be of the order of magnitude e^lhc^lOr^ \e*{he 
being the only dimensionless number w!hioh can be 
formed from s, the Planck constant h and the velocity 
of light c). 

We conclude that any p+-emi8sion must be aocom- 
p«mied by a weak Y^^ifttion. In analogy to the 
theory of optical dispersion, we can oozkrikler the 
deca]^ nuoleua phis the (positive and negative) 
eUohTova aa ari If a transitibn frmn 

the imtidl rials (non-decayed nucleus plus oibiWl 
electrons) to the fifUd riots (decayed nucleus plus a 
Y-ray quantum) is enetgerioally possible, imih a 
transition can occur evm if ihe en«ugy is too small 
to reach the ^ntemisdiari riots (decayed nuoteus 
plus i^ltiva eleetroh plus orbital rieottons). 

Artificial ^^.^crivitypetoum, if t^eene^ 
between the decayed and the undeeayed nucleus k 
greater than BmMon of a oontinuoi^ 

spectrum (not acoomjuinied by fi-^^ethiasien) mftM 
be observed if thk ener^ difference Is Ms than ths^ 
but greater than --me*. The mean life of such a 
Y^acUve nucleus is about a thousand tfmrii loriger 
than that of a fi+-active nucleus. It sssriri ri'brth 
While to look fifr thia hew forin pf 
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NaU iujhhd in |nr^/* Oxily iu pne of 1^7 cases of 
decay is a Y^QCumtam emitted, In all other oases 
an unobaurvable and momiohromatio neutrino radia< 
tion appears^ ^rof. W* Pauli remarked in a diaous- 
aton t&it tide mdiatiou must be followed by emission 
of the oharaDtemtic X^ray spectrum of the atom 
preceding the unstable element in the periodic system. 
A complete account will be published in the Helv. 
Pkys. Acta, 

E. O. G, SrUEOKBTLBBliCI. 

Institute of Physics, 

University of Geneva. 

May 7. 

>JMoch AiMl ^ler. JXaXVKL ISd, 011 <109t); U. Yton, 

Ph0t, Acta, 9, £4« (itsS); O, Amner, 3«w. Phy^., 9, 917 <t086). 


Distribution of Atomic Nudesr Spins 
I HAVE previously pointed out' that the distribution 
of atomic nuclear spins appears to be entirely different 
in the two types of odd atomic weight nuclei, namely, 
class A, those possessing an odd nuclear proton^ and 
class P, those possessing an odd nuclear neutron. 
Since then quite a number of nuclear spins have been 
added to those known, data now being available for 
sixty-four elements, among which are seventy odd 



to arise from orbital moments (/ values) of 0, 1 and 2 
(and possibly even from 3 ai^ 4 if oases exist in 
which five nerutron spins cuid together). Further, I 
values of 2 and 3 would tend to give nuclear spins of 
S Md so on. This view, therefore, accounts for the 
preponderance of spins of ( and of low values in* 
general. In class A, only I values of zero produce 
spins of i with certainty, I values of 1 resulting in 
lioth i and | spin values. 

The distribution of the spins of even atomic weight 
atoms has received practically no attention. In 19^* 
1 pointed out a rOlationship between nuclear spin and 
mass defect in the lighter elements. Only the atoms 
on the lower spur of tlie mass defect curve (atomic 
weight multiples of 4) definitely have zero nuclear 
spin. All the odd atoms and a number of even atoms 
lie on the upper spur. It was suggested tliat the less 
tightly bound particles which cause the large positive 
mass defect are likely also to produce nuclear spin. 
At that time the spin of was the only spin 

greater than zero known to be exhibited by an even 
atom. 1 predicted, from the mass defect curve, spins 
of 1 for •Li and We now know that the spins of 
the atoms *H, ‘Li, '•N are equal to 1. All lie on the 
upper spur, and therefore it is now very reasonable 
to predict a spin of 1 for '®B, 



isotopeis and seven evan atoms. Improved distribu¬ 
tion curves can thus be drawn, as in the accompanying 
diagram (Fig. i). The full linos show the spin values 
known with certainty, and above these (dotted) are 
included the spins atout the vidue of which there is 
yet some doubt (generally occasioned by the observa¬ 
tion of fine structure in tmns with J values insuffi¬ 
cient to permit fhll fine structure multiplicity to be 
reached). 

V hog discussed this distoibution with relation 
to the stabiUtiaB of the nuclear particles. The most 
«tiiUi%g feature of the curves is the prq9(mderance 
of the ^in I in class B nuclei (and of low values in 
general in thit group). The improved curves show 
even better tbm More, that, as I have already 
suggested, in dass B, neotixm spin and orbitid 
xnoments tend to ofiptm each other. This explains 
^ differeheee In tho Wo curves. According to the 
tbWry df Tannn and Altshuler* the total neukron 
a^ m a nuokus can have the yalue } or i according 
W dreuhoiStsAvees. Thus a nuclear spin of i will tend 


With regard to *•0 and onwards, Bortlett^s 
evidence* for the beginning of a new nuclear shell at 
'•O suggests that any prediction for '*0 and onwards 
must be accepted with caution. Thus in Bartlett's 
first grwp, the oven atoms divisible by four all have 
zero spin and the others have a Spin of 1, if the view 
put forward here is correct. In the latter cases the 
spin is due to the odd neutron and proton combining 
with mechanical moments in parallel, and os the 
magnetic moments of these particles are of opposite 
signs, the resulting g(i) factors will be small and 
therefore the fine struoturee will be minute. This 
has been observed in the fine structures of *Li and 
and may be expected for 


Physios Department, 
University, Manchester. 


April 22. 



S. Tolanskv. 


Sci. UASM„ X, 466 (1084), 
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Aiioaialaas Values of Lsttic«i SpAcbtgst obtained by 
Blectroo Diffraction 

6svsnAL obiservera hove rooently reported dk* 
orepaneies in the lattice apaeings caloxilatM from the 
ring or spot patterns given by electron di^^^aotion. 
When the thin film traversed electrons k.v.) 
oontains two crystalline substancee, the ratios of the 
spacings are not always in accord with those given 
by X-ray diffraction. The variations are of the order 
of 1 per cent, and are far greater than can he ao- 
oQunt^ for by experimental error, 

G. 1, Finch and S. Fordhain' have shown that this 
is fto in the case of the alkali halides referred to gold 
as standard, and Dr. K, H. Cooper and 1* obtained 
disorepanoies in the case of two metals aluminium and 
bismuili, and in metal - metal oxide patterns, 
Bi-AhO„ Zn--ZnO. Cd-CdO. Finch and Fordham find 
that a for XaCl (assuming the X-ray constants for 
gold) =«6*666 A,, using NaCl films ‘flashed* in vaetto 
{a for Na(/l (X-ray) ==6*628 A.). 

V. E. Cosslett®, using films formed by evaporation 
of a dihito salt solution, has reported variations of a 
witii order of reflection, which he suggests are due to 
refraction or surface lattice effects, 

.T, Gnan*, in a measurement of /i/m, has calibrated 
NaCl ag>*inst Bi, using a thin collodion film on which 
NaCl has been evaporated on one side and Bi on the 
other, in a high vacuum. He finds a for NaCl (Bi)=ss 
6*640 ± 003 A. I found, however, also using 
evaporated films of ohomically pure NaCl and Bi, that 
a for NaCU (Bi) r=r'5‘668i *006 A. Photographs with 
different exposures gave the same value for a, which 
does not suggest any oharging-up effects or heating 
effects duo to inelastic elfjctronic collisions. The 
constancy of dhui sin 0 and the sharpness of the rings 
api^ear to prfwilude effects of refraction or of lattice 
disUjrtion, and further, the small half-breadth 
indicates comparatively largo crystallites of NaCl 
and Bi. 

Although slight variations in the Na(H lattice 
spacing have been found by X-ray work®, these are 
of the order of 0*01 per cont, and so much smaller 
tlian the discrepancies under consideration. 

At present, the most reasonable explanatiork of 
these anomalies seems to be that of variation of 
latticje diniensions with crystal size for small crystals, 
as ompliasised by Finch'. The use of films evaporated 
in voouo, the normal relative intomdties of the rings, 
and the absence of extra rings or bands makes 
improbable any lattice expansion due to gas absorp¬ 
tion. On the other hand, the binding in Bi is of a 
homopolar nature* (valency link binding), whilst the 
NaCM lattice is governed mainly by ionic forces, so 
tliat, according to the simple theory of Letmard- 
Jones, a for NaCI(Bi) should be less than a for 
NaCl (X-rays), whereas Qxjierimontally the reverse is 
found. 

These anomalies may invalidate the results of 
electron-wave methods for measuring atomic constants, 
as in the cose of Gnan and possibly of 8- v. Friesen\* 
the latteFs results depending on the cross grating 
pattern obtained by transmission of electrons through 
the very thin fragments projecting on the surface of 
on etched crystal. Whatever the origin of the dis¬ 
crepancies we have been discussing, their existence 
is amply proved, and measurements by electron 
diffraction can soaroely yet bo trusted to give 
accurate rdations between the fundamental ph3^ioal 
oonstants. 


It is hoped to obtain more deftnite evidi^tioe by 
using films of bismuth evaporated on to a eJeavsge 
flake of mica, sizioe the mioa spadngs should be 
reliable, end the Bi rings can be ooir^pered with the 
spot (,^) pattern given by the mica. 

E, Fwxvt. 

Physical Laboratory, 

University, Manchester. 

April 30. 


1 Proe. Phit$. Soe., 48, 884 (1938). 

« UnpubUflhMt 

*Tmu. for. 5<w., SL 1119 (1935); KAttma. Ilf, #88 (1985). 

« Atm, PAvtit, 80, 361 (1934); A. fi. JaF*s VftlaU fW tbo 

Bi lattice have been uned, Pn»c. Rou, Soe., A, 148, 485 (193$)- 
*'*X-Bay» tn Theory aad Baep^nMat", Oonktoa and AUUoa, 
198^ ». 677, 

* F. Bund, Koport lut. Ooafercncc Fhyeloa, p. 86, 1985, 

»NikTCRB, 186. 1035 (1935), 


Propagation of Electronuignetic Waves 

Ik view of the interpretation of measurements 
concerning the reflection of radio waves by the 
ionosphere, it is desirable to calculate the reflected 
amplitude for a special case, making certain sup¬ 
positions about the electric properties of the iono¬ 
sphere and assuming an extemeu magnetic field. 1 
hdve therefore investigated the propagation of 
electromagnetic waves in a vertical direction in a 
medium with electric properties varying in the same 
direction, and subject to the influence of a constant 
magnetic field H making an angle & with the 
vertical. 

Studying the case of free ions in a gas (ionosphere) 
and in an alternating electric field, we can obtain a 
formula for the mean ionic current density and we 
can deduce an expression for the dielectric constant t 
and the conductivity constwt ff. Certain assumptions 
were made by G. J. Elias as to the mean free path 
of an electron and as to the temperature, and ho 
obtained', for the case of ionisation caused by ultra¬ 
violet radiation, the following expressions for c and 
fif, being functions of the height above the earth : 

where z^O is a fixed plane in the ionosphere, and 
7j and k are constants, depending on the physical 
properties and the condition of tho medium. 

Owing to the presence of a constant magnetic 
field, the relations between the ionic current and the 
electric force oompon^ts are given by a tensor (as 
is the case in any anisotropic medium). Using 
Elias's assumptions, the components of this tensor r 
have been calculated. 

A system of axes was introduced, the positive 
z-axis Doing in the vertical direction, the y-axis lying 
in the ff—a plane and the a;-axifi perpendicular. 

With the components of t and putting p«3l,r I 
derived from the Maxwell efiuations two eitnul- 
toneous equations of the second order for and Ey, 
These equations cOn be connected in Such a way 
that two o^inary equations for En±iEy are obtained. 

^ obtaining this remilt, I neglected some terms; 
this being permissible for boffioiently short waves and 
for a sufficiently small value of H, Strictly, the 
reflected wave« are elliptioally, when the incidtait ones 
are circularly, polarised. 

So we have one wave, characterised by 

^>0 (-bwave) 

JSJjj -^iEy * 0; 
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and the Over by { --wave) 

J5a+W|f*^0. 

Whaa prwa^tod along the the 4^ wave 

righthanded polarised ; and when propagabed 
along the —s-dhiotion, being the direetion in which 
zedoction talces place, the -f wave is lefthanded. The 
+wave will hence be calltKl lefthanded and the 
—wave the righthanded one. 

The equations for E^±iBy can be transformed 
into two Bessel equations with complex argument 
and imaginary order. Kow the solution shows a cer¬ 
tain point where the absolute value diminishes 
rapidly with increasing hoi^t*; this point lying 
at a different height for the rig^t- and the lefthat^ed 
waves, When the s-oomponent of /f is negative, this 
^reflection point’ is higher for the lofthanded wave; 
but, on the other hand, the absorption is found to be 
less for this one. As might be expected, this lias 
opposite efiibcts upon reflection coefficient. 

Finally, the reflected amplitude for the lefthanded 
wave is found to be greater than that for the right- 
handed one; the jnoident amplitudes being equal. 

With the opposite sign of the same result is 
found for the righthanded wave. 

Elias pointed out the following relation between 
the amplitudes of the reflected and the incident 
waves in a medium without magnetic field and 


Line on the Surface of Water 

I WAS interested in Prof, W. Schmidt’s letter in 
Natuab of May 9, as nearly thirty years ago 1 
noticed the 'line* he describes and ^ve oitm seen 
it since, but not previously in print. I first noticed it 
on the surface of water in a stone drinking-trou^ af 
a farm-house in Hayfield, near Stockport. Water 
came into the trough at the back and left it by over¬ 
flowing at a notch in the front side. The Tiiu)* was 
seen curving round the outlet (Fig. 1). I concluded 
at the time that the surface of tlie water at the bock 
of the trough was covered with an invkibi© film 
which had been partly removed by the action of the 



This relation was proved* to be : 

In my cos© this relation for the lefthanded wave 
is given by ^ nLn-rh . and for the righthanded 

one by € ^ nLfl + »jv 

Any reflected wave can bo decomposed into a right- 
and lefthanded wave and so, the incident wave being 
linear, the relation between their amplitudes is given 
by the quotient of the two expressions above (>j is 
taken as largo, which is true for short waves), namely : 

*„SSLf_* gH 

0 ^ -. 

mao 

The following are the meaning of symbols used 
above ; 


Tj «« quantity in the expression for e. 

qH 

iQi ““ M If ** ». 't; T3i-Tf] 

k ^ exponential constant, determining the vari¬ 
ability of e and g. 

<*> frequency multiplied by 2?;. 

c velocity of light in mcuo. 

B «== angle l^tween H and the s-axis. 
p »» 2o/ok. 

q <« charge of an electron (g being negative), 
m ^ moM of an electron, 

C. Th. F. van dbb Wyck. 


74 Loan Copes van Cattenburgh, 
The Hague, 

April 19. 


^ ^ <3.^, Klbi^ rVMM/V hr Hmiio a^Mat4«kop Maart 1026, 

pfhc, rsa. HUio neav lost. 

»0, j. Wfcw, JSfwfcr, yocJkf. iriNifts*, t ^ . 


, 9 , 4 ixmh 


overflow, and tliat the ‘line’ marked the Iwundary 
between the (dean water surface in front and the 
film behind. I tried the effecit of allowing a few 
drops of M<^apy watei* to fall into the trough, and 
found that the lino vanished, but it reappeared in a 
few minutes closer to th© overflow than before and 
then slowly moved backwards over the surface, 
indicating, as 1 supposed, the gradual cleaning of 
the surface by the overflow. 

Having once observed the effetit, one often noti(Hi8 
it. In Soiitharapton 1 saw it several times at Wood- 
mill, whore the water of the River Itchen goes into 



Flo. 2. 8ket«h of th« Croat nod of the raft, 
p Is a projecting plank an iach or two below 
the surface of Uie water; a,a, is the Une 
on the sunace, 

the old mill through a grid of iron bars. There was 
usually an aooiimulation of floating material close 
to the bars, and the surface contamination extended 
a few feet up-stream. The ‘lino* waa often visible, 
apparently marking the boundary between the 
stationary film-covered surface and the cleaner 
moving Hurfoc© of the approaching water. 

I photographed the Tine* a few years ago from a 
raft on a little lake or pond at Fionnay in (Switzerland. 
It was |5erticularly well morkod one day after rain 
when the surface of the water was covert in places 
with some material apparently washed down from 
trees growing on the bank. The trees were conifers 
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ao the material was probably reainoiis. When the 
raft was moving, it owied soma of the surface layer 
along with it, and the line could be clearly seen 
travelling over the surface of the water but stationary 
with refipect to the raft and a short distance in 
front (Fig. 2). As the sun was shining, 1 obtained 
photographs like Fig. 1 of W. Schmidt’s letter, show¬ 
ing the briglit line image formed by the ‘line* on the 
bottom of the pond. 

My son, who helped me to obtain the photographs 
at Fionnay and is now at Cambridge, supplied mo 
with the sketch in Fig. 2 and oonfimas my recollections. 
He adds ; “I often see the line on the river here ; 
in any place whore water is eddying up from below 
there may be a jiatch of clean surface marked with 
the blight line of boimdary.” 

Hkrbert Stansftkld. 

“Maloca**, South Drive, 

Kuislip, Middlesex. 

May 18. 


International Congresses of the Science of Man 

Ok my return to Edinburgh, my attention was 
directed to an article in the Edinburgh Evening News 
of May 6, headed, “Are you on Arycua ?“. It reports 
“a conference, preliminary to the first general con¬ 
gress of the new International Ass^iation for 
Ethnology to toko place in Edinburgh next year”, 
that “mot in the Deutsclie Forachungsgemiensoliaft*' 
[sic]. Seeing that the International ingress of Pre¬ 
historic and Protohistorio Sciences holds its second 
meeting in Oslo this year, the International Congress 
of Anthropological and Ethnological Sciences in 
Copmdiagen in 1038, the utility of a third organisation 
might be questioned. 

1 should not, however, trespass upon valuable 
spaoe in Nature to discuss questions of convenience. 
The next sentence in the newspaper article raises 
mudi graver issues. It runs : “The German Research 
Institute propose to pay the entire cost of printing 
involved in the production of an atlas of ethnology 
covering all Northern Europe*’. In view of the 
connexion between ethnology emd the political 
philosophy of the Third Reich, one wonders whether 
this generosity is entirely inspired by a disinterested 
desire to further international science or an attempt 
to secure “that recognition in kindred countries that 
the Nordic peoples must feel themselves a ScEickml- 
gmheimehafV^ desired by Reiohsxninister fiir Innem, 
Dr. Frick, in bis circular, translated in Nature of 
February 24, 1934. 

As representative of the Royal Society of Edin¬ 
burgh at the First International Congress for Anthro¬ 
pological and Ethnological Sciences and of the 
University of Edinburgh at the Oslo Congress. I feel 
bound to direct the attention of reeuiers of Nature 
to this engftgi^ly frank report lest they find them¬ 
selves supporting an organisation in competition with 
tlie two genuinely international congresses. These, it 
may be recalled, were established to deal with every 
aspect of the science of man precisely because the 
immediate successor of the pre-Wor “Congr^ 
international d’anthropologie et d’amhAologie pr6- 
historiques” was hold to be constituted on a too 
definitely ‘Ally* basis, to the detriment of scientific 
workers from ‘ex-enemy’ countries. 

V, Gobdok Chiuoe. 

Department of Prehistoric Arohasology, 

University, Edinburgh. 

May 29. 


A Tribtite to NATtJBB 

X AdBBE with Snawley that *"She [Natur] is a holy 
thing” ; some readers may think with Mr. Squeets 
“She’s a rum ^un”, too, at timea. Many therefore 
will have welcomed in your obituary notice of Sir' 
Frederick Macmillan, in ^ATURBt of June 6, the 
feeling reference to the great service the Macmillan 
firm has rendered to the cause of soientiflo progress, 
by the faith tliat it has shown in the journal and 
the freedom that has been accorded to critical 
oontrilnitors to its columns. The firm may even 
have taught their first editor a thing or two : 1 oan 
recollect early tussles with him for freedom of ex¬ 
pression, which were quite amusing. At one time, 
J.N.L. was definitely the editorial Hitler. Probably 
there is no journal with less editorial bias-—cewtain^ 
none which so nearly approaches to being completely 
scientific in its breadth and fullness of outlook. 

I am led to think that I shall not be presuming 
if, as a senior, speaking for the soiantifio brotherhood 
at large, I re-echo with all possible fervour your 
expression of our indebtedness to the Macmillans. 
Nature may not have paid its way over a consider¬ 
able period ; none tlie less, from the beginning, it 
must litave been an asset of special value to the firm. 
The position taken by the journal, throughout the 
oultuiHMl world, is indeed unique. Nature is a holy 
thing. May it continue to be so regarded and be kept 
whole ; no light task. I have already expressed 
my anxiety, in reviewing Sir Norman iK^kyer’s Life 
(Dec. 8, 1928). One pressing need is to simplify 
the language—if such a word can be applied—in 
which coimnunications are made. If nations be not 
yet on terms of mutual understanding, the world of 
scientific workers is clearly prepaid to work in 
harmonious co-operation and even to mix with the 
public on equal terms ; jargon, not language, alone 
forbids ; this must be Btan^>ed out; its use is due 
both to concert and to lack of thought; knowledge 
has to bo made the common property of the workl. 
The late Prof, Sylvester saw in the very title Nature 
an effulgent blaze of possible ideas. Such a dream 
was permissible to one who could discuss the 
philosophy of The Mathematical Forms coiled Trees, 
In the interval, an effulgent blaze of scientifio achieve¬ 
ment beyond ail dreams has, without doubt, been 
placed upon record in the columns of this journal. 
It is no longer the conoem of an individi^ firm : it 
is a national aaset^-<-a trust. You, in your forty-three 
years of service, have done much to further th® good 
work—^may it be jwrmifcted to you at least to cele¬ 
brate your jubilee in office and within the period to 
make due provision for the future. 

HEKRY E. ARWOTROKa. 

55 Granville Park, 

Lewisham, 8.E.13. 


[After the publication of the Jubilee issue of 
Nature, on N^ovember 6, 1910, many oongratii- 
latory messages hom leading scienti^ men and 
societies at home and abroad were .pabltSsbed in the 
issue of the foUowit^ week. It is kind of Itef. Arm¬ 
strong to express similar appr^iation now^ pairtiour 
larly of the played by Mie publishers in 

establishing the journal. From the editorial point of 
view, all we wish to say in grateliil 
is that the poettion which Nature oocuphis as an 
intemation^ organ of scientific work and opinion is 
due solely to the active interest and oo^qp^tiou of 

scientific men thonwelvec.^BOTTOR.] 



NATURE 


1075 


June 27, 1936 


Occurrence of Rotenone in T^hri)$ia 
maempoda Harv. 


In an investigation of the contact insecticidal 
properties of a number of tropical plants, Tattersfield 
and Gimingharn* found that the roots of a specimen 
of fmimpoda Harv, from Natal possessed a 
dd6xkito toxicity to Aphis rumicie. Other members 
of the genus known to possess insectioidal action have 
been examined chomically^***^^*, and have been 
found to contain mexnbens of the rotenone group of 
fish-poisoning compounds. We have recently been 
able to carry out preliminary tests upon a specimen 
of T. tTtocropodo kindly sent to us by the Natal 
Herbarium, Department of Agriculture, Durban. 
The material was oollected by Mr. Moses, agronomist 
attached to the African Explosives and Industries, 
Ltd. 

Qualitative insecticide tests using a cold alcoholic 
extract of the finely-ground root diluted with saponin 
sf^ilution were made upon Aphia rwmtis. At con¬ 
centrations equivalent to 0*2^ and 0*1 per cent of 
the root, the percentages of moribund and deocl 
insects recorded on the third day after spraying were 
95 and 50 per cent ro8p<3Ctively. The root thus shows 
a decided toxic action to this insect. 

When on ether extract, amounting to approxi¬ 
mately 4 per cent of the root, was taken up in W8«*ro 
carbon tetrachloride and allowed to stand overnight, 
crystals were deposited. These after recrystallisatiofi 
from absolute alcohol melted at 162® C., and showed 
a methoxyl content of 15*76 per cent. There was no 
depression of the malting point on admixture with 
pure rotenone. The rotenone was present to the 
extent of 0*3-0 *4 per cent of the root. By steam 
distillation of the resin extracted from the root by 
means of alcohol, *tephrosal' was obtained. Other 
crystalline derivatives of the rotenone group were 
isolated, but the work is to be extended, €md the 
detailed examination of the roots will be reported 
later. 

It would appear, however, that Tep/trosia macro- 
poda, which is to be found to varying extents over 
the grater part of South-East Africa, merits further 
investigation of its insecticidal {^perties, and it may 
well be that, by selection and suitable cultural means, 
a sufiiciently rich variety could be obtained which 
would prove of value, pcu^tiouJarly for the control of 
local insect pests. 

J. T. Maktin. 

Dept, of Insecticides and Fungicides. 

Rothamsted Experimental Station, 

Harpenden, 


< E. F. Clark. J, Amw. Ch»m. fiS, 24S1 (1930). 

• B. P. Clark, atimef, 77, 911 (1^). 

• M. Banrlot, O.ft,. 150 (1007). 

• F. Tatt«Ts(Nd and C.T.Olmln^ni.Anft. App. Pfol., 10,253 (1032). 

• It. a, U a Wciwley, Ann.2pp, dW). 

• JtuU. Imp, U, 51 (1016). 


New Alkalbtds of Ergot: Ergosixie and Ergosinme 

Wm recently reported* the isolation of a new ergot 
alkaloid whi^ was oharaetensed mainly by its 
phenolic properties, the m.p. 228® (decomp.), the 
speeific rotation, («]!}«+ 522^ (in chloroform, c«^l), 
the sparing solubility in methyl alcohol and the ease 
with Which it crystallises. It was assigned a pro¬ 
visional formula 

The high dextro rotation suggested that the sub¬ 
stance was a member of the group which includes 


ergotinine, 4'-ergotinine, ergotaminiue and ergometri- 
nine, all of w^oh have high dextro rotations in 
chloroform solution, and tliat like these alkaloids it 
might be convertible into an isomeric or analogous 
alkaloid by treattnent with acids. This is in fact the 
case, and the alkaloid, -f 522®, for which we 

propose the name ergosinine has been converted in 
this way into a new alkaloid with the spe<jific rotation 
[*]«« “ i chlon)forra, c 1), for which the name 

ergosine is suggested. It melts at 228® (decoiup.), 
retains the phenolic properties of the parent sub¬ 
stance and crystallises with ease from a number of 
solvents. Analyses of the crystalline base are in 
agreement with the formula CsoHs^OgNs, and ergosine 
and ergosinine are therefore isomeric. 

S. Smith. 

G. M. Timmis. 

Wellcome Chemical Works, 

Dartford. 

May 27. 

* NatcWB. 1*7, 111 (1936). 


Occurrence of Sauocirnts in Western Canada 

Thebe appears to be no record of the occurrence 
of any member of the An^hiannelida from the west 
coast of North America ; indeed any records outside 
Europe seem to be rare. It is therefore of interest 
to note the appearance of enormous quantities of a 
6’accoeim« at Departure Bay, B.C., during the p^t 
month. They were first found at a point marking 
the entrance to the bay from the open Strait of 
Georgia in the surface layer of a rather coarse sand* 
bed at the low limit of a low spring tide on April 23, 
At this time they were so thick in the sand that every 
cubic inch contained a hundred or so individuals. 
Mature representatives of both sexes were present. 
On April 26 there did not seem to be so many, but 
this may have been due to the fact that the tide did 
not roach so low a mark. The appearance is the more 
interesting in that 1 have visited the beach on which 
the Saccocirrus was found at the low tides in April, 
more or less regularly, for the past fifteen years or 
so, and, to the best of my knowledge, it was never 
present before. 

It is uncertain to what sjiecies the specimens should 
be attributed. In size and in the character of the 
sot® they correspond to S. papiUocents Bobretzky, 
but the anal lobes resemble those of S. major 
Pierantoni more closely. Possibly they represent an 
undeecribed species. 

The only record I have been able to find of the 
occurrence of a Sacoodrrue in the North Pacific area 
is that by Uchida of B, mofor PieranUini, from 
Japan*. 

E. Berkeley. 

Pacific Biological Station, 

Nanaimo, B.C. 

May 13. 

* X. Utrfiids, Proo, Imp, Acad, Tokyo, 9, 128 (1083). 


Heavy Water of Crystallisation 

The di^ooiation pressures of copper sulphate 
pentadeuteratC, CuSO^.SDjO, as found by a tensi- 
metric method*, are : at 26® C„ pi ^ 6*666 nim. Hg.; 
at 30* C„ pj 9^286 mm, Hg. From these figures 
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the heat of eombioation with liquid deuterium oxide 
is given by the equation : 


Q 


4-576 


- T, 


log 


Pi I 
Pi 1 


where tt^ and tc, are the vapour presBurets of 
deuterium oxide. 

With Ti -- 298, = 22*65 mm. ; and T, - 303, 

TCg 27*034 mm.*, this gives Q ^ 4,437 gm.cal. 
This is the value for 2 molecules of liquid D*0 if 
the reaction is 


CuS04.5DaO 5:i:CuS0*.3D,0 + 2D,0. 

The corresponding value for ordmary water, 2H|0. 
is 5,560 gm.cal. As would be expw)ted, the value for 
heavy water is appreciably lower. 

Further experiments on this and similar systems 
are in progress. 

J. R. Paktinotok. 

K, Sthattok. 

Queen Mary College, 

London. 

Jimo 5. 


* Natuhie, 137, 707 (1036). 

• O. N. Lowis and R. T. Macdonald, J. Ainer. Ohem. iioc., 56, 3057 
(1033); Natuhb, 132. 248 (1033). 


The Scanning Principle in Tekviaion 

In his recent discourse at the Royal Institution^, 
Sir Kiobord Gregory refort to some of the earliest 
suggestions for systems of television. perhaps 
being of some historical interest, 1 should like to 
note with regard to scanning—a fundamental 
principle—that Mr. Llewelyn B. Atkinson in a note* 
appended to a latter on “Seeing to a IHstance by 
Electricity “ in the Telegraphs Journal and EhdriecU 
Review (Dec. 13, 1889, p. 683), says : 

“The idea of using an integrating apparatus for 
producing the whole image from one element in the 
time during which the image will remain on the 
retina was first, 1 believe, publislsd in the Bngliah 
Mechanic about 1881 or 1882, and was then, as far 
as publication goes, new.” 

The communication thus referred to was entitled 
“The Teloctrosoope, or Seeing by Electricity*’, and 
appeared imder my initials in the English Mechanic^ 
April 21. 1882, p! 151. 

William Lucas. 

9 Shanklin Road, 

Crouch End, 

N. 8. 

* NaTVBK, 137, ttSl (1036), 


Points from Foregoing Letters 


Pbof. j. E. Lbjcnaud -Jones and A. F. Dovonaliire 
suggest an explanation of the anomalous redoctioii 
and diffraction of hehum atoms by lithium fluoride, 
olMcrvod by Frisdi and Stoni. They show that 
atoms incident on a solid surface may, under certain 
conditions, be diffract ted along and not away from 
the surface, a process they call ‘selective adsorption*. 
From the observations, they are able to deduce 
information about the energy levels of adsorbed 
helium atoms on a lithium fluoride crystal. 

The Ktunan spectrum of the light scattered by 
sulphur dioxide as a gas, as a liquid and in aqueous 
solution has been detoimined by Prof. H. Gerding 
and W. J. Nijveld. They find a close agreement in 
tho position of the sharper lines of the spectrum of 
the gas and of the solution, and conclude that the 
state of the molecules in solution is comparable with 
that in the? free gas. 

Prof. E. C. G. Stueckolberg calculates the prob¬ 
ability of gamma radiation being formed by the com¬ 
bination of the positive electrons (liberated in certain 
radioactive changes) with the negative electrons in 
tho outer shell of the atom. He concludes that 
every emission of positive eloctrons should be accom- 
fianied by weak gamma radiation, but finds that in 
only one out of 137 coses of decay is gamma radiation 
emitted. 

Diagrams allowing tho distribution of nuclear spins 
in atoms of odd mass are submitted by Dr. S. ToWi- 
sky. The propondoranoe of spin of value i in the case 
of nuclei with an odd noutron indicates, according to 
Tolansky* that neutron spin and orbital moments 
tend to oppose each other. The author also discusses 
the relation between nuoJear spin and mass defect 
in atoms of even mass. 

E. Fi^up directs attention to discrepancies in the 
calculations of lattice spacings of films contaming 
two oryetallme substances, when using tho electron 


diffraction method, as compared with values obtained 
from X-ray diffraction. These discrepancies and 
anomalies may invalidate the results of the electron- 
wave method for measuring atomic constants. 

In order to throw light on the meclianism of the 
reflection of radio waves in the upper atmosphere, 
C, Th. F. van dor Wyck considers the propagation 
of electromagnetic waves in a vertical direction, 
when the electric properties of the medium vary in 
the same direction, and a magnetic field is present 
making a definite angle with tlw vertical. Ho arrives 
at an expression for the dielectric constant and the 
conductivity constant of the medium. 

Further observations and sketches of the ‘line’ seen 
on the surface of slowly moving water when it 
encounters an obstacle are supplied by Prof, H. 
Stansfield. He has noticed the phenomenon in a 
drinking trough, in front of a raft in a pond, whore 
water from a river with a clean surface passee under 
floating material acctunulated at the bars of a grid, 
otc. 

The root of the African plant Tephrosia fH/tusropoda 
lias a toxic action upon th© bean loose Aphis runUois, 
Dr. J. T. Martin attributes this insecticidal action to 
the presence of the fish-poisoning compound rotenon© 
and to allied substances which he lias isolated from 
the roots. He believes that a vwiety of the plant 
sufficiently rich in these substances could be obtained 
to be of value in the control of local insect pests. 

Dr. 3. Smith and G, M. Timmis write that ergoSine, 
a dextrorotatory alkaloid which they reoentlj^ 
obtained from ergot, changes on treatment with acids 
to a IsBvorotatory isomer^ whioh they propose to call 
ergosinine. 

The appearance in large numbers of aand-^worms 
longing to t^e genus Sacoooirrus at Dexwturt Bay^ 
Western Canada, is recorded by E. IkrKeley. 
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Research Items 


Nodule Implements 

Tita late Dr. E. Hugh Kitchin was for some years 
an oosiduous collector of what he considered to be a 
hitherto uudescribed typo of 6int implement, which 
he found in gravel pits of the Bournemouth district 
and of which he prepared a description at the 
time of his death ('*Nodule Implements in the 
Bournemouth District*’. Pp. Cambridge: 

W. Heffer and Sons, Ltd. 4s. Od. net). Search in 
the gravels of the Canford pit hrom 1928 onward had 
produced throe typos of implements new to the 
district: a series of Hakes similar to those of the 
Cromer Beach series, rostro-oarmates and half a 
dozen Clactonian vorm. In five years 1,030 fiakos 
were collected. Hand axes were also found in the 
proportion of one to nine Hakes. The ‘nodule*, to 
which attention was then turned, is a simple nodule 
of Hint, allowing some working, chiefly a ‘sharpening 
blow’. In the simplest form there is a single flake- 
scar at one or other end of the implement. This is 
invariably on the longest side or edge of the nodule. 
Thus the axis of the implement is always oblique. 
The principle of determination ia the shape of the 
m>dule—it was naturally suitable for the purpose its 
maker had in view. The shape therefore is more 
important than the working, though the proof of the 
implement is in the combination. The working is 
usually simple, consisting of sharpening blow^s, 
truncating blows, and shaping blows. I'Ko sUarpening 
blows are rarely more than thn^ in nvunber. The 
truncating blows present some difficulty, especially 
os a naturally trimcated flint was used. The shaping 
blows serve to make the nodule symmetrical. In the 
examination of a niunbor of specimens the same type 
of shaping blow will be found to recur again and again. 
With these implements, familiarity breeds conviction. 
The Bournemouth pits afford no evidcsnce of age, as 
implements ore found in confusion ; but two flints 
recognised as of the nodule type come from East 
Angua, one from the sub'Crag at Bawdsey, Suffolk, 
and one from Forest Bed flints at C^roiner. 

Domesticated Sheep 

In a study of the origin of domesticated sheep, Dr. 
Mar Hilzheimer {Aniiquipy^ June 1930) points out 
that as domestication can only have originated where 
the wild sheep had its home, this at once excludes the 
whole of Africa. Europe is eliminated, as the 
wild breed was extinct before the glacial epoch, a 
small remnwt establishing itself in Corsica and 
Sardinia, where it is represented to-day by the 
moufflon. Asia only is left, and there it must have 
originated in the country lying between the Mediter- 
iweui and the Pamirs* though certain Asiatic types 
may have originated still farther east. With the 
exceptit^ noted, the wild breeds are confined to 
Asia and part of North America. They are not found 
in the high mountain regions only, as is often assumed, 
but S|^>ear also in the low-lying plains of Central 
A^a and Siberia, east of the Yenisei to the Polar Sea. 
The sheep must have been first domesticated in the 
lowlands around the Caspian and Aral Seas, to the 
south of the Salt Eange in the Panjab, in Baluchistan 
and in ^th Persia. It is probable that of the four 


groups recognised, the Moufflon, the Vigtnei, the 
Argali and the Bighorns, the first three prcKluct>d 
domestic descendants. These vary so much that 
they already present characters found in the domesti¬ 
cate sheep, but domestication produced oven greater 
variability. In the West, the sheep is among the 
earliest of domesticated animals. Its remains are 
found in the neolithic Danish kitolien middens. 
Mesopotamia shows the near beginnings if not the 
actual origins of sheep-breeding. In the Jemdet 
Nasr period there are olreafly three broeda, a fleecy, 
a broad tail and a hair>^ sheep. The last-named ia 
probably the most primitive and the most closely 
related to the wild, as it has not yet dovelojied a 
fleece. In Egypt the sheep goes back to the se<sond 
jirehistoric culture. The broad-tailed and fat-rumjjod 
sheep do not appear to have reached Europe, where 
the sheep was always of the fleeced variety. Tlu*ee 
lines of ancestry are found for the domestic sheep, 
all to be looked for in Asia : the Asiatic moufflon, 
the Vignei type and the Argali, the last of no im¬ 
portance for European breeds. 

Eeiworm Injury of Tomatoes 

Up to 1936, the tomato plant was not included in 
any British list as susceptible to injury by the eel- 
worm Heterodera acliuchiii^ but thirty-two cases of 
such infestation have occurred in Yorkshire since 
1928, and a farther instance has recently been 
recorded from Lancashire. Recently, L. R. Johnson 
and H, W. Thompson have shown that, unless pre¬ 
cautionary measures are taken, there is conaidorablo 
danger that this trouble will become more general, 
particularly in areas where potato sickness is common, 
since it is now establisheil that the same strain of 
eeiworm is able to infect both plants {J. Min, 
Agric,t 43,48). Routine practice of steam sterilisation is 
undoubtedly the only satisfactory method of treating 
the soil. Growers who have adopted the cold Dutch 
house method of tomato culture and who need not 
remain permanently on the some site, may l>e unwilling 
to incur the expense of steam sterilisation; but it is 
shoMno that the cost of the sterilising is not much 
greater than the removal of the house to another site, 
and only with the former method can one be certain 
that eeiworm-free soil is secured. The difficulty of 
obtaining uninfected soil is bound to inoroaae with 
time, particularly as viable potato eeiworm cysts 
have been found in fields that hod not carried this 
crop for ten years, so that it is unsafe to assume that 
a soil is clean until after a very long period has 
elapsed. 

Sterility of Dioitwich Brioe 

Tkx Droitwlch brine, used for the Spa treatment, 
is pumped from a depth of two hundi*^ feet, and is 
a hi^Iy concentrated solution of salts, mostly sodium 
chloride, amounting to about 2} lb. to the gallon. 
According to Dr. Inglia Dawson and Mr, Harold Salt 
{Edmlw^h Msd, J., June 1936, p. 4f02), wfeen pumped 
the briiie is almost sterile, yielding at most one 
bacterial colony per millilitre. After use in a bath, 
comparatively few bacteria are present, the brine 
evidently ex^ing a bactericidal action. Thus, with 
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the tjrwimming bath in wne for a week without change 
of water, the bacterial content at the start on the 
Monday morning was almost nil, and it rose slowly 
in the course of the week until on the Sunday evening 
the bacterial content was even then less than 200 
per millilitre. Some exi>eriment 8 were also done by 
inoculatiixg brine with organisms, such as Bacillus 
coliy Steph. Strep. faecaliSy and dotormining 

their fate over forty-eight hours. String with many 
millioi^ of organisms per millilitre, it was found that 
sterility was attained within twenty-four hours, all 
the organisms being destroyed by the brine. 

Trend-line of the Himalaya 

In a paper on this subject {Himalayan J., 8 ; 
1936), Mr. D. N. Wadia refers to the similarity and 
continuity in structure, petrology and stratigraphy 
in the two danks of the Himalayan syntax]a in the 
north-west of India. Aroimd the angle south of the 
Pamir plateau tlio rook series on the Kashmir and 
the Hazara sides show no discordance. This angle 
was ascribed by Suoss to the meeting and conflicting 
of the Hindu Kush with the Himalayas, with the 
result that both systems underwent a deflection at 
the contact. Mr. Wadia, however, supports the view 
that the explanation is to be found in the folds of 
the Himalayan geosyncline being moulded on the 
triangular projection of the resistant shield of 
peninsular India. The axial continuity of the folds 
has not been traced far to the west yet, and to 
the extreme east the continuation is still a matter 
of conjecture. Mr. Wadia favours the theory that the 
folds do not extend into China, but turn southward 
into Burma aro\md the obstruction offered by the 
former plateau to the west. Ho holds that the Shan 
plateau is comparable with the Tibetan i)lateau and 
is not traversed by Himalayan folds, which practically 
go no farther eastward than the Taongpo gorge. 
Thus the head streams of the Saiwen, Mekong and 
Yangsto flow in trendies longitudinal to the strike 
of the mountains, and do not out across the folds. 

Theory of River Flow 

No. 280 of the series *‘Actuality scientiflques ct 
industriolles'’ (Paris: Hermann et Cie., 18 francs) 
is entitled '‘Hydrodynamiquo fluvialc, regimes vari¬ 
able'*. It is by Dr. Pierre Mass^, who deals with the 
waves which are propagated along a river or canal 
when at a point the flow is suddenly augmented for 
a short time. The form and speeds of the disturbances 
propagated up and down stream are calculated and 
an? compared with the observations made on the 
Seine and on the Aar. The principal features of the 
theory are verified, but not the dt?tails, although there 
are no actual contradictions. 

A Portable Air Velocity Meter 

An extremely convenient portable air velocity meter 
lias been dex eloped by Messrs. Air Conditioning and 
Kiigineering Ltd., 4-12 Palmer Stre^^t, London, S.W.l. 
It meets a definite requirement in certain operations 
upon the mass movements of air, wJiere a portable 
and robust instrument, giving direct readings over a 
large range of speeds, is necessary. Most of the 
accurate methods of det»ermining gas velocities, such 
as the Pitot tube, U-tubc, anemometer, etc., need 
auxiliaries that tend towards the reverse of port¬ 
ability, and are generally delicate. This instrument, 
known as the *‘Alnor Velomoter*\ is entirely self- 
contained within a small moulded plastic case. It 
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can be stood in the air current, or if more oonvenimt, 
a rubber tub© carrying an exploring jet at tho end 
can be attached to it. The measuring device ooxmiai v 
of a vane, upon which the air impinges, balanced 
against hair control springs, a watch movement and 
a magnetic damping system, A pointer travels over 
a scale, behind a glass face, graduated in two ranges 
0-250 or 300 and 0-0000 feet per minute. Special 
scales con obviously be fitted to order. Tho case 
is made in three types, with a shutter, orifice, or 
external tube. The shutter model-is simply stood in 
the air stream, and the shutter manipulate ap that 
tho air passes through ports appropriate to its speed. 
Tho orifice ty] 5 o heis detachable orifices in place of 
the ports, more suited to high air speeds, The tube 
type carries a rubber tube with various forms of 
jote, in the place of the shutter. The jet can thus be 
moved about and readings can be taken in restricted 
spocoe. Special jets can bo designed for cases such as 
surging ourronts, readings in enclosed ducts, etc. 
The meter will work in the reverse direction for 
suction readings. 

"Extra* Spots in Electron Diffraction Patterns 

V. A. Kolpxnsky, of the Physical Institute, Un' 
versity of Leningrad, writes to point out that the ‘©xtn 
spots in a remarkable silver single crystal electro 
diffraction pattern recently published by L. Briio? 
(Ann. Phys.t 26, 254 ; 1936) can b© accounted fo 
in tho same way as G. I. Pinch and H. Wilraar 
explained tho appearance of ‘extra* diffractions from, 
graphite (Natubb, 137, 271 ; 1936). Aoconling to 
this view, thfjse diffractions correspond to fractional 
Laue orders of normaUy occurring diffractions, and 
are due to lattice row periodicities being incompletely 
developed in one or more directions owing to the 
thinness of the crystals. 

Reactions of Ammonia with Phosphorus Pentachioride 

H. Moukku and P. Roequet {BuU. 8oc. Chvm.t 3, 
821 ; 1936) find that the first product of the action 
of dry liquid ammonia on phosphorus pentachioride 
is the pontamido, P(NH,)t. This can lose two mole¬ 
cules of ammonia to form a whit© amorphous PN,H 4 , 
which polymerises mainly to (PN 4 H 4 )* and (PN 4 H 4 ) 4 , 
identical with the products of the action of ammonia 
on the phosphonitrile chlorides (PNCl,)* and (FNC 1 ,) 4 . 
On heating, the compound PNjHi loses a molecule 
of ammonia to form phospham, PN^H. Qerhordt, by 
the action of water on the product of the reaction of 
ammonia gas with phoi^horus pentachioride, ob¬ 
tained a white insoluble phosphamide, PO(NH)NH*, 
and he postulated the intermediate formation of 
chlorophosphodiomide, C]aP(NH 4 )„ which, by the 
ac 3 tion of heat, gave phospham : 

CI»P(NH.)* ^ PNaH + 3HCI, 
and by the action of water formed phospheunide : 

CljP^NH,)*+H.0 «K)(NH)NH, -f 3HC1. 

Moureu and Rooquet find, however, that their pro¬ 
duct of the action of ammonia on phosphorus penta- 
cbloride is ciompletely soluole in water, and they 
consider that phosphs^ide is formed by a secondary 
reaction, perhaps from P 0 (NH |)4 formed from POOl, 
and omm^a, the POCl, being produced by the 
action of water on PQlg. Tl^e hydrolyids of PNgHi 
proceeds quite differently, giving rise to a mixture of 
a hydrate, (FNJi 4 ) 9 ,HtO, aa^d ammonium 
phosphimate, .( 0 NH 4 ) 4 p 4 N 4 O 4 H 4 . 
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The Electric Supply System of Berlin 


I N a P®P^*** to the Institution of Eloctrioal 

Engineers on May 13, M. W. Davies gave an account 
of the electric supply system of Berlin and of recent 
changes and developments that have taken place in it. 

Berlin is a rapidly growing city. At the time of 
the Groat War, it was still comimratively small, but 
was surrounded by a number of satellite towns each 
possessing its own electric supply systc^m. In 102(1 
these towns were combined to form Greater Berlin, 
whioli is to-day more than half the sisr-e of (rreater 
London, and has half its poinilation. It covers an 
area of 300 square miles and has a population of 
more thair four millions. The average density of the 
population is almost the same lUi that of London, 
blit in Berlin the gi’eater part of the population 
liv'cs in flats, with the result that only 28 per cent 
of the total area is fully developed. The central 
district is border€>d by lakes and woods covering 
a further 27 per cent. The remaining 45 x)©r cent 
A mainly undeveloixMl country and small holdings, 
's a result of this oonoontration, the actual density 
? the population in central Berlin is very high. 

In Great Britain a conHidefable part of the electric 
norgy sold for domestic purposes is used for heating ; 
nit in many ports of the Cbntineut, owing to the 
^Axtonsive use of steam-heatirtg, the development of 
an electrical heating load is very difficult. In winter, 
the temperature is often below zero. Most of the 
flats are equipjx^d with steam central-heating, and 
HO it is not easy to get a satisfactory market for 
electric cookers and water heaters. Mr. Davies mode 
a special study of the Berlin Power and Light, Co,— 
known in Germany OkS the ‘Bewag\ Ho describes how 
the Company in 1924 attempted to solve the dis¬ 
tribution problem for this great industrial city by 
treating it as a single unit. In 1929 and during 


subsequent years, this method had to be modified in 
the light of oxporionce. 

Thtj bulk of tlie electrical power in Berliti js supplied 
from two large central stations, Klingenberg on the 
east of the city and Kraft work West on the west. A 
large pari of the power for the base load is imported 
over 1(K> kv, linos which bring i)ower from two large 
stations on the lignite field in central Germany. 
These stations are relics of the War, and are gradually 
being extended. The only other station of importance 
is the one at Charlottonburg, which was reconditioned 
in 1929. It is fitted with pass-out turbines connected 
directly to a public steam-heating system. In 
addition, it has Ruths steam accumulators and so 
can deliver 73,00(1 k.w.h. per charge at a maximum 
rate of 60,000 k.v^a. 

Those steam accumulators ara of great value in 
enabling the system to get over the peak load, which 
formerly caused some of the lines to be ‘tripped’ out 
of the supply. They can be }mt on to full load in u 
few seconds and so prevent a stoppage. A 26,000 k.w. 
steam accumulator is kept constantly on the lines, 
and furnwhes jiart of the basic load. The average 
load of the whole system is very high, bt’jiug 36*2 per 
cent of the maximum possible. The total consumption 
of eleistricity in Berlin is about 350 units per head 
of the population, which is larger than most other 
Continental cities. 

For lo(jal government ptirix^ses, Ik^rlin is divided 
into twenty districts, and sixteen of those are now 
sux>pUed with electricity by the Bewag. Tlie unifica¬ 
tion was not a sudden achievement, but was the result 
of careful planning. The movement started with the 
pooling of generating res<Jiirce.s and was afterwards 
followed by that highly desirable result, the j>ooling 
of common tariffs. 


The Flax Industry in Great Britain 


A n interesting account of the historj^ of ffax 
production in Great Britain and the possible 
line of its development was given by Mr. G. O. Searle 
at the Annual Conference of the Textile Institute 
hold in London on June 3-5. Though demands are 
increasing, the production of flax in Great Britain 
has fallen. In 1664 the total acreage in flax was 
320,000, but in 1930 only a tenth of this, since when 
it has been^ven lower and ratlter variable. With the 
exception of a few hundred acres in East Anglia, 
flax-growing remains a peasant industry centred in 
Northern Ireland, Careful selection and breeding has 
resulted in the production of varieties yielding nearly 
fifty per cent more fibre per acre than the older com¬ 
mercial seed. 

The re-establishment of a flax industry in England 
depends on changing radically the sequence of pro¬ 
cessing operations and substituting mechanical 
methods for manual labour. A flax factory must do 
more than merely centralise the simple handcraft 
methods still largely used. Improved methods and 
new machinery must be developed for the four 


operations of handling, de-seeding, rotting and 
scutching. Inasmuch as for the last three the flax 
is required in a thin layer, the expedient of sewing 
it into mats has been ^opted, but this has not as 
yet been done in the process of harvesting. Such 
mats greatly simplify the handling of the fibres, and 
avoid the lifting, untying and re-tying of bundles as 
at present. The fibres remain in mats during the 
retting, drying and scutching, a machine for scutch¬ 
ing which will take the flax laterally as supplied 
continuously in the mat, having been developed. 
With these improvements in processing, the re¬ 
establishment of a flax industry in England on a 
permanent basis is possible. 

Various aspects of the question of separating flax 
fibres from the plant stem were discussed at the 
Conference by Dr. W. H. Gibson, director of the 
Linen Industry Research Association. He jcmpl^asised 
the fact "that, in the long run, the best rosults can 
be efficiently achieved only on the basis of a more 
profound knowledge of the oharewter of the fibres, 
and of the tissues in which they are embedded, than 
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at present possesaecl. While much information as 
to the arrangement of the fibre witliin the stem has 
been obtained by mioroscopio examination, separation 
depends on the chemical nature of the tissues 
adjacent to the bundles. 

Separation is usually effected by the biological 
process of retting, but this process is difficult to 
control and, with the present organisation of the 
indufttry in Northern Ireland whereby the grower 
himself carries out the retting, results in groat 
irregularity in the quality of the flax. A Tnechanical 
fiax-breaker has just boon developed, effectively 
loosening the ring of fibre bundles from the wood, 
which may then be knocked out in scutching. If 
this operation could bo carried out by the growers, 
the p^ialiy separated but unretted fibres could bo 
transported cheaply to the flax spinners, who could 
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then treat the fibres so as to obtain a more uniform 
product. 

Chemical retting has been much investigated of 
recent years and lends itself to proper control. The 
fibre obtained differs somewhat from biologicaily 
retted material, being denser and lighter in colour. 
At present, mechanical difficulties of handling the 
fiax in the various operations have prevented the 
large-scale development of chemical retting pro - 
cesses. 

By treating the fibres so that they break up into 
their ultimate fibre strands, flax may be spun on 
cotton machinory and incorporated in mixed yams. 
This 'oottonisation* process may provide an outlet 
for low-quality fiax grown for linseed, and xoBke 
possible the utilisation of waste fiax for the Tnanu- 
facture of high-grade paper. 


Fishery Research in the Eastern Mediterranean* 


T he eastern basin of the Mediterranean still 
offers almost a virgin field for the marine 
biologists. Apart from such occasional visits as those 
of the German Pola and the Danish TJwr Expeditions, 
the main source of information now comes from the 
Fisheries Research Directorate of Egypt. This 
Directorate, founded originally as a Fisheries Research 
Office in 1919 under the direction of Mr. G. W. Paget, 
has passed through various vicissitudes; but it 
should now be sufficiently established to prove its 
value. As in most sfioh undertakings, work of this 
nature starts from small beginnings. The foundations 
were well laid lt>y Mr. Paget in his broad surveys of 
the lake and sea fisheries and his careful study of 
the sponge grounds ; and by his inauguration of a 
sjrstem for the collection of necessary statistics. 
Special attention was then also paid to the growth 
and culture of the grey mullets which make up so 
largo a proportion of tlie catches from the Delta 
lakes. 

Owing to political upheavals, fisheries research 
lapsed for the period 1924-27. After that time, the 
office was once more opened under the direction of 
Mr. R. 8. Wimpenny. Research was further developed 
under his regime, oml two important additions wore 
made to the facilities for investigation. A special 
research vessel, designed on the lines of a modern 
large steam trawler, H.E.M.S. Mtihahiaa, was com¬ 
pleted by Messrs. Swan, Hunter, and Wigham 
Richardson, and a research laboratory was built 
near Fort Kait Bey on the eastern harbour of 
Alexandria. Interesting experiments were also 
carried out on the transport by air of grey mullet 
fry to the inland lake QarCtn, which appears to have 
been successfully stocked. On Mr. Wimpenny*s 
departure at the end of 1931, the direction was token 
over by Dr. Hussein Faouzi. 

In 1932 the MahahiaB was lent by the Egyptian 
Government for the Sir Jolin Murray Expedition to 
the Indian Ocean under the leadership of Lieut.- 


* JUpport sur lei pechcrlei d'Bgypte en 1032. Par IbrahUii Abd- 
Bl-Galii At>ou-Saiaa». PlreoUou des Beuherchei dea PSehoHoi. 
Adminiitiatlun dei GardiMi-Gdtoe ei dei PAoheries. BUnlstAre de« 
Klnanoei. Le Calre, Isoprlmcrlefl Natlonate, Boulao 1035. 

The Fishery Grounds Kear Atexaadrla. (1) PreUmtuary Keport. By 
Adolf Steiier. IbiL Notes and Memoirs No. S, 1085. (2) A Bottom 
Sample taken at Alexandria. By ArUtoole Vatova. No. 0. (8) Clrrt- 
peds. By l^mar Brooli. No. 10. (i) Borne Mailtie Hnes from 
Alexandria. By Karl viets. No. 11. (5) Ostraooda. By Walter KUe. 
No. UJ. 


Colonel R. B. Seymour Sewell, and Dr. Faouzi also 
oocompaniod the expedition. The experience thus 
gained should prove of great value to the Directorate, 
and it is gratifying to see that research is being 
advanced in another direction by facilities offered to 
visiting research workers at the Fisheries Laboratory, 
A distinguished visitor in 1933 was Prof. Adolf 
Stouor, 00 -director of the Italo-German Institute of 
Marine Biology at Rovigno d’Istria, and results of 
his work and that of a number of specialists are now 
appearing in the *‘Notea and Memoirs*^ published by 
the Directorate. 

The preliminary report on the fishery grounds near 
Alexandria contains interesting observations on the 
seasonal sequence of the plankton. There is a big 
outburst of phytoplankton in September and October 
which appears to be determined by the Nile flood, 
and the influence of this water extends over a large 
area. It has recently been shown by Liebman^ to 
affect even the waters of the Palestine coasts, where 
the planktonic sequence is similar to that at 
Alexandria. Such ob^rvations should have important 
bearings on the movements of sardines and other fish. 
A further noteworthy feature is the oocurrenoe of 
the green algae, Ca/tderpa and Halimeda^ down to the 
fifty fathom line off the Egyptian coast, an index of 
the excessive transparency of the water. 

Another activity of the Fisheries Directorate is the 
attempt to restock with fish the springs of the Siwa 
oasis. T'his is on experiment that will necessarily 
require careful watching. Preliminary observations 
have shown that the bolti (Ttlapio) which are being 
used do not feed on the oyprinodonts reared to feed 
on mosquito larves, but do feed on the latter. It is 
to be hoped that they do not change their habit and 
repeat the effects of the previous £itro<luction of an 
ill-judged species which devoured the cyprinodonts 
so carefully inseirted by the Department of Hygiene. 

Now that research is on so sound a footing, the 
Egyptian Government should see grounds for fostOT- 
ing and furthering investigations in this most in¬ 
teresting region. There con be no doubt that know¬ 
ledge so gained will prove of immense value in 
predicting and controlling the extent of the fiaiierieB, 

F. S. RuaaBxx* 
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Magic and Medicine in Early England 

OF. OHAELEB SINGER, profeesor of the history 
of medioine in the University of London, de¬ 
livered tlie Fison Memorial Lecture in the anatamic:al 
theatre of Guy's Hospital Medical School on June 18. 
The subject of the lecture was “Magic and Medicine 
in Early £^latid". 

Prof. Singer pointed out that there must have been 
a nu^ of magico-medical material of combined 
Celtic and Roman, Pagan and Christian origin in use 
in England before the advent of the Anglo-Saxon 
culture. This early material has almost entirely 
disappeared; only fhint traces of it have been 
recovered by folk-lorists in any recognisable form. 
Early Celtic elements have disappeared almost 
entirely even from the manuscript texts. Considering 
the lal^ur that has been put into it for over a century, 
the results of folk-lore research in England are very 
disappointing and singularly destitute in positive 
roHultH. Most so-called "native* folk-lore is part of 
the general European heritage and strongly coloured 
by Roman civilisation and Roman Christianity. In 
so far OS English folk-lore is medical, it is largely in 
line with and probably derived from the herb-lore 
of Salerno in southern Italy. That town, of mixed 
Latin, Greek and Saracen culture, was the purveyor 
of such material to Europe thixjughout tlie Middle 
Ages at least from the tenth century onward. The 
leech books that have come down to us from Anglo- 
Saxon times, however, whether in Latin or in the 
Anglo-Saxon language, contain a certain amoimt of 
material of distinctive character, some of which is of 
gemiinoly early and even of pi^an origin. In those 
early leech books magical and simple herbal remedies 
are inextricably mixed. The Anglo-Saxon leech books 
ore largely conimonphwjc books in which, from time 
to time, supposedly useful recipes, both for men and 
beasts, were jotted down. 

There been some discussion as to who were 
the men who used, read and wrote these books. At 
least some of the leech books were certainly not 
produced nor could they have been used by priests. 
For the administration of many of the reinedies. the 
prescriptions speciOcally state that a priest must be 
called in. Some few of the magical devices am of 
obviously pagan tone and it is most unlikely that they 
were either written or used by anyone in orders. 
There are a considerable number of representations 
of leeches in Anglo-Saxon art and these never show 
the tonsure. It is probable that the Anglo-Saxon 
leeches were men of the yeoman or farmer class who 
combined with their callmg a hereditary knowledge 
of leeoheraft much as was the case until quite modem 
times in certain families in Wales and the GotJic- 
speaking highlands of Scotland. 

There ore in all about twenty manusoripts of 
Anglo-Saxon origin and of magico-medical interest. 
Practically all are in the libraries of the British 
Museum, the Bodleian and Corpus Christi Otdlege, 
Oxford and the preiservation of most of thorn is 
due to the foresight exhibited in the sixteenth 
century by Sir Robert Cotton and Archbishop Parker. 

As regards the actual remedies in tlie leech books, 
the overwhelming majority repreeent corrupted and 
misunderstood claesioal medtoine of Greek origin 
from which, however, all rational elements and all 
theoretical considerations have almost wholly de¬ 
ported. A oert^ amoimt consist of direct transla- 
tioa of Salernitan material. Ecclesiastical elements 


are strong throughout and many remedies are sug¬ 
gested by or are modelled on the ceremonies of the 
Church. Wandering Syrian traders and Celtic 
missionaries or Italian priests must have been intro¬ 
duced, for tags of Irish, Byzantine and Syriac 
theurgy are traceable here and there, In several 
plcKies a few words of Greek, Irish, Syrieus and 
Hebrew are recognisable and a number of "Pytha¬ 
gorean* charms have survived which use misunder¬ 
stood Greek letters. Among the strongest survivals 
of all is a Hebrew alphabet which accords to the 
Samaritan type, and is to be found in an Anglo- 
Saxon matuuicript in Exeter Cathedral library. 

The leech books provide evidence for some direct 
traffic in Anglo-Saxon times between south Italy and 
England. Apart from the Salernitan elements, there 
is evidence of direct copying of figures from that 
source. Some of the Anglo-Saxon leech books are 
handsomely illustrated by figxtres of plants, and it 
con be shown that many of these represent Mediter¬ 
ranean and not British forms. Again, a number of 
representations of the scorpion—a favourite theme in 
these manuscripts—are obviously copied from the 
work of artists who were familiar with this part of 
southern Europe. 

Among the magical spells in the leech books are a 
few exhibiting pagan Saxon elements. In almost all 
of these there has been a systematic attempt to 
Christianise the original form. In one, however, of 
about 1100 or a little later, the name of the god 
Woden has been allowed to stand. Thus traces of 
an almost open paganism must have survived in 
England at least os late as tlie twelfth century. 

Perhaps the most curious of all the pagan survivals, 
and one which lasted well into Norman times, is a 
group of Latin prayers addressed to the pagan 
classical "Queen of Heaven*. Owing to the somewhat 
obsciiro wording this deity was evidently mistaken 
for the Virgin. 

Despite the persistence and intend of those 
troi^es of paganism, there con be no doubt that pagan 
elements, whether clossioal Anglo-Saxon, Celtic or 
other are very few and unimportant. The material 
and spirit of the early English leech books are over¬ 
whelmingly Latin and Christian and all oilier ele¬ 
ments are obviously rapidly receding. 


Educational Topics and Events 

Cambbidoe. —The Anglo-American Corporation of 
Bouth Africa, the Central Mining and Investment 
Corporation, the Consolidated Goldfields of South 
Africa, the New Consolidated Goldfields and the 
Union Corporation have each made a donati;;n of 
£1,000 to the Cavendish Laboratoiy. 

Miss G. L. Klles of Newnham College has been 
appointed reader in geology. R, F. Kahn of King’s 
College has been appointed University lecturer in 
economics, C. W, Gilbert of Jesus College, University 
demonstrator in physics. Dr. E. C. Childs of Clare 
College, University demonstrator in soil science, 
C. H. Waddington of Christ’s College, University 
lecturer in zoology, D. H. Valentine of St. John’s 
College, University demonstrator in botany and Dr. 
G. A. Millikan of Trinity College, University lecturer 
in physiology. H. P. Whiting of Quoons* College has 
been appointed assistont to the Director of the 
Musexun of Zoology. 
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London.—M r. H. L. Kawon has been rt'-elected 
Vice-CJhanttellor for tlie year 1936-87. 

I)r. O. C. McVittie has beeu appointed as from 
October 1 to the University roa<lex*ship in mathematioH 
tenable at King’s College. Since 1934 he has been 
lecturer in applied mathematics in the University of 
Livorf>ool. 

Dr. W. V. Mayneonl has l>een appointed as 
from July 1 to the University readership in physios 
t€niable at the Royal Cancer Hospital (Free). Since 
1927, he has been physicist to the Radiologi<^al De¬ 
partments of the Hospital. 

Ojwtord.—I' he Curators of the Univereity Clu^st 
have been authoris<Ki to receive from the Rockefeller 
Foundation a sum not exc(^f:Kling £1,600 annually for 
five years from Octol>er 1. 1936, for researches in the 
D>'8on Perrins Laboratory on the synthesis of 
proteins. 

Mr. G. J. Whitrow has betni appoints! to a 
‘lectureship’ (the equivalent of a research fellowship) 
in mathemati<^H at Christ Church. Mr. C. S, Elton, 
director of the Burtmu of Animal Population in the 
Department of Zoology, has been ©looted a research 
follow of Corpiis Ohristi College. 

A full professorship in social antlirojwlogy has been 
created in the place of a readership, and application 
for the chair rfiould be made before September 19. 
The new professorship will be attached to All Souls 
College. 

Shkfftbld. - Tlie following appointments liave been 
made : Dr. A. F. Rarncs to bo professor of medicine, 
in succefision to Prof. A. E. Naish ; Dr. H. W. Swift 
to be professor of engineering. Mr. R. G. Bellamy 
and Dr. J, Dick, assistant iec?tur©rs in rneehanic?al 
engineering, have been made lecturers. 


Science News a Century Ago 

The Faraday Dark Space 

Tn 1836, Faraday l>egan those exi^erimonts on the 
electric diBcharge which form part of his rosoarchoe 
in electrostatics, and wliich are described in the 
Twelfth and Thirteenth Series of his Experimental 
Researches in Electricity. At first he oxammed the 
nature of the brush arid spark discharges from balls 
and points in air, and the influence of shape, separa* 
tion and other factors on the discharge between two 
opposed electrodes. Afterwards, ho had a glass globe 
constructed, with openings at opposite sides through 
which brass electrodes i*.ould be passed, and with a 
third opening and stopcock for connexion to an air 
pump. This apparatus, with which he infended to 
examine the diHcharge or arc between the electrodes 
in air and gomm at low pressures, was first brought 
into u«© on June 21. After some preliminary experi¬ 
ments, iieecribod in the “Diary”, he writes : 

“The cmls within the globe wore brought in con¬ 
tact—the glolw exhausted thoroughly—and a con- 
timious current at the conductor used. On opening 
theonds, gradually a peculiar and constant appearance 
of great beauty was observed. At the moment of 
separation, a glow of light came over the end of the 
negative wire, the positive being dark. As the distance 
increased, a purple stream or haze wont right out 
from the end of the P, wire towards the E. end ; 
this elongated os the distance increased, but there 
was a dark spa<v between the end of it and 
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the liaze on the N, wire. The space was nearly 
invariable in its width and also its position relative 
to the N. wire, nor did the glow on the N. end vary, 
It was curious to see the P. purple haze diminish or 
lengthen as the wires were separated : and tlw dark 
space is probably an important point to understand.” 

Thus Faraday described for the first time the 
beautiful appearances in an exhausted discharge tul>e 
which afterwards on many occasions excit^ his 
admiration, and recorded his fliwt observation of the 
dark space, now so well known, which beans his name. 

Commumcations in South Africa 

At a meeting of tli© Royal Geographical Society 
hold oil Juno 27, 1836, a paper by Major Mitchell was 
read entitlod “On the Roods and Kloofs in the Cape 
(’oiony”. Major Mitchell was the Surveyor at the 
Cape of Good Hoiie, and in its n^port of his pajier, 
the AthencpJ^m said : “The vast importance of our 
colonial posHossions in Southern Africa, covering an 
extent of territory equal to tlie whole British Isles, 
gives great interest to any iaformation tending to 
facilitate communication. A range of mountains 
running jmraJlel to the western and southern coasts 
at a distance of about 40 miles from the sea, forms a 
barrier cutting off communication with the interior, 
which can only be traversed at certain mountain 
passes whi(*h retain the Dutch name of kloofs. In 
the western range there arc nine of these mountain 
passes, in most of which it is necessary to take a 
waggon to pieces, carry it and its cargo piece-meal 
through and then put it together and re-load ; yet, 
if a good rood were constructed at Nostert’s Hocli 
Pass, which might be done, Major Mitchell said, for 
£8,000, there would be no absolute necessity for any 
other in the range. In Major Mitchell’s* view, if 
Government would exptnid £20,000 on making roatis 
and bridges in Cape Colony, no further outlay would 
be required for two oenturitMj to come, by which time 
the colony would b© fully equal to provide for itself.” 

The Reorganisation of the British Museum 

On June 28, 1886, The Tinies published a note on 
the British Museum saying : “The Committee of tlie 
House appointed last session to inquire into the 
affairs of this establishment witli a view to extend 
its public utility has, we understand, nearly con¬ 
cluded its labours : and we congratulate our readers 
on the probability of their receiving some substantial 
benefits from the contemplated alterations in. the 
government and arrangements of the national 
museum. We trust that our manufacturers will not, 
hereafter, be compelled to send to Franco for pattema 
for their workmen, it being the intention, of the 
Oovemmont among other improvementH, to establisli 
a School of Design, to form an integral part of the 
British Museum, which cannot fail, in course of 
time to obviate the unpleasant necessity of applying 
to <.>ur neighbours, and greatly to promote the success 
of our arts and manufacturers. ... With regard to 
tiie Museum Inquiry, we understand^ that for what¬ 
ever benefits the public may derive from it, they are 
chiefly indebted to Mr. John Millard, who for tlie 
last three years has devoted the greater jiart of hie 
time and attention to the subject.” On July 2, The 
Times published a letter from K. T. Stothard, who 
claimed that the improvement of the British Museum 
for the last eight or ten years had been the subject 
which “had occupied every moment of his ieizure 
hours”. 
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Societies and Academies 

Dublin 

Royal Dublin Society* May 26* Koport of tluj Radium 
Ocmimiitee for the year 11)35. Recordu are included 
of the treatment of 451 oa^s of malignant disease 
and 149.oa«ea of non-malignant diMoat»o with radon 
auppUed by tlie S^>o^ety't! laboratory* The chief 
feature of interest is the teitdency towards the us© 
of larger doses, the average actixdty of each capillary 
issuod having risen from 5*1 milUouries in 1934 to 
6*5 in 1935, and the average quantity of radon 
ismied per erase being 27*6 as compared with 19*9 in 
1934. Many successful nwsults are recorded* especially 
in cases of surface disease. Kenneth C* Railey 
and W. E. CUlctttt : The inhibition of chemical 
reactions (6). The infiuoin*© of ether and nitro¬ 
benzene on the absorption of ethylene by sulphuric 
acid. The rate of absorption of ethylene by 
sulj)huri(* acid is diminished sharply by the presence* 
of small cpiantities of ether or nitrobenzene, both 
of which are positively adsorlxMl at the surface 
of the acid. This retai*ding effect is very much 
smaller if the surface of the acid is moving too 
rapidly for t.h© siirfaw^-active rf^tarder to accumu¬ 
late therti. The kinetics of tluj reaction Imve been 
exarninod, and load to relationships betwism the 
efficiency of the retarders and their concentrations 
at tho surfaiio of the sviiphiiric acid. No relation¬ 
ship was found with the concentratians in the 
bulk of the liquid. The retanlors probably act at 
the gas-liquid interfac*o. A. pAftBiNOtON: Tho 
gla<;iation of the Bantry Ray district. 


Paios 

Academy of Sciences* May 18 (C\jR.^ 202, 1629-1724). 
Gabriel Bertrand and Anton Philii* Weber ; 
The combined action of follictiUn and certain mineral 
catalysts on the development of e yoast, The joint 
action of honnone and mineral catalyst on tho de¬ 
velopment of the yeast Hhodotorula glutinis var. 
Saitai wea examined. Whilst follioulin alone in¬ 
creased the yield from 12 to 16 per cent, and *inc 
alone 10 per cent, their joint action increased the 
yield 79~11W) per cent. Luoibn Daniel : Variations 
of the dempitatod dandelion. Lttbomib Tchakai^off : 
A generalisation of Eolle's theorem for polynomials. 
E. J* Gumbel : The distribution of compatible 
events. L. KrmoxJlbv : Study of a correspondence 
between curves and surfaces. Anpiu6 Kolmtoqor- 
OFF : Relative cycles. The theorem of duality of 
M, Alcfxander. Natan Abonsbajn ,* N-dimensional 
homotopy. TiahRS PoFovieiu ; A problem of the 
maximum of Stieltjes. Karl Mengeb ; Minimising 
non-rectifiable oiu^ves and general Belds of curves 
admissible in the ealoulus of variations. Charles 
Px^TRXBK; The problem of Barr^ de Saint-Venant 
for a homogeneous, non-isotropic, imperfectly flexible 
body. Emile JotTOtrET : lUanarks on the preceding 
cmnrounication, Albert Gbumbaoh: The \Tfcriablo 
period of flow of a liquid in an indeBflnite capillary tube. 
VioHNiBflKY : relation between the vibSratory 

phenomenon aeoompanying detonation, the period 
of increase of pressure and the v^ue of the 
maximum pressure during the combustion in an 
int^inal ooipbustion motor, Mub, OHOROfirrB De 
NockIobe ; The analytical representation of the 


lunar relief. Jean HisLY : A synthetical theory of 
gravitation and of electromagnetism. Loms Rodtin : 
An automatic repeater designed for the physical 
cultivation of tho memory, Luolen Delavenna and 
Jean Maillahd : The elenjtrolytic oxidation of 
sodium chloride into sodium chlorate. The modified 
method propoiwd avoids production of chlorine, is 
free from the danger of detonating gas, gives hydro^i 
capable of utilisation, and furnishes cryntalline 
sfKliiim chlomte of 99*5 per cent purity. Mlle. 
Suzanne Veil : EkKjtrometric potential and con¬ 
centration of the electrolytes. Mlle. (^cile Stora ; 
The influence of pH on the Becquerel effect of coloured 
electrodes. Mme. Kenj&e Herman-Montagke, Lewi 
Herman ami Raymond Ricard : Photographic 
photometry in the extreme ultra-violet. J. M, 
Ba^^kovsk^^ ; A method of obUuning soft X-rays 
in the c««o of gases, particularly the K spectrum of 
neon. Edouard Toporbscu : The depolymerisation 
of water by capillarity and tlie inversion of sugar. 
Mme. Marie Freymann : Comparison of the infra¬ 
red absorption spectra and tho Raman spectra of 
i>»on»? primary fatty and aromatic amines. Mlle. 
Marie ThAodoresco : The study by tho Raman 
effect of two borotartaric complex compounds in 
solution. Georges LiSivy : The sulphonation of 
^-othylnaphtlialene. Tho synthesis of 2-©thyl-6- 
naphthol. Jean VkNE : Preparation of monoalkyl 
and monoaryl substitution derivatives of ^-campholide 
and of tho corresponding acid 3-alcohols. Pierre 
Pastdreau and Mlle, Marguerite Veilkr : 8ome 
boric esters of substituted glycerols. Jean DiicoHBE ; 
The preparation of p-chlorethyl ketones and p-vinyl 
ketones, l^ouKi Royer : The orientation of orysteds 
of potassium fluoborate by mica and barytes and of 
crystals of sodium sulphite by mica. Georges 
JouRAvsKY: The chemical composition of the 
titanomagnetites. Maurice BkeiStroffer : The 
stratigraphy of the middle Cretaceous in Chartreuse. 
Gilbert Mathieu : The coal measure fragments 
of Ville-Di^-d’Ardin and of Fougoroux jDeux- 
S^vres). Henry Hubert : The limits of the aerial 
currents in West Africa. Maurice Qitendiao : 
The solubility of the tannic compounds of chestnut 
wood. Maurice Hooquette ; Elaboration by 
the secreting cell and the phenomena of secretion 
in Primula o6conica. Gilbert Ranbon : The 
so-called degeneresoenco of Navicula fumforrni» 
(jy. Oatrearia), Albert Demolon and Antoine 
Dunez : The fatigue of soils. Cause and remedies. 
Pit. Joyet-Laverone : The role of the cytoplasm 
of the male gamete in the phenomena of fecMinda- 
tion. Haoul Lecoq and Joseph M. Joly : The 
influence of disturbed food equilibrium on tho 
respiratory quotient and basic metabolism of 
the pigeon. Mlle. N. Chouoboun : Superficial 
electrification., a specific chaiacter of micro-organisms. 
ANDRit Badinand ; Modifications of function of 
ascorbic acid* as an activator of hepatic catepsine, 
under the influence of metals added either in 
ionisahle form* or forming pai-t of complex de¬ 
rivatives of vitamin C, Muje. IrIcne Kopaczewbka 
and W. Kopaozewskt : The plurality of zones 
of flocculation and of serio gelatinisation. Alfred 
Boqubt and Roger Lafortk ; Experimental sero¬ 
fibrinous pleurisy by intra-peritoneal inoculation 
of bovine tuberole bacilli of tho smooth dysgonic 
type. IJmb. Andk:6e Roche, Marcel Dorier 
and Louts Samuel : The meaning of the ratio 
albumen to globulin, in normal and pathological 
human serum. 
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Melbourne 

Royal Society of Victoria/ April 16, A, B. Eowarbs : 
Ocourrenoe of quartz-tounnaline nodules in the 
granite of Clear Creek, near Everton. Nodules com¬ 
posed essentially of quartz and blue tourmaline occur, 
associated \vith aplite. The tourmaline has replaced 
the orthoclase of the granite in situ. They seem best 
explained as originating from bubbles of boron that 
have risen into the semi-crystalline, viscous upper 
part of the granitic magma as a result of some sudden 
roloaso of pressure, and have reacted with the ortho- 
clase crystals when tho temperature of the granitic 
magma has decreased suflleiently. The nodules 
constitute about one per cent of the granit<s which 
is equivalent tt) Hb€)ut 1-5 tons of boron per 100,000 
tons of granitt?, or 0*05 jwr cent of BjOg. Edwin 
S iiEitBON Hills : Physiographic history of the 
Vi(!toriaii Grampians. For thirty years, Victorian 
physiographers have accepted, without quwtion. 
Hart*8 view that^ tb® Grampians nro t>qiical block 
mountains, deriving their topographic form from 
Tertiary fault movements. Physiographical luid 
atratigraphical investigations of critical localities 
indicate, however, that the Giampians owe their 
relative elevation to tho resistance to erosion of tho 
massive sandstones of which they are dominantly 
composed. 

Moscow 

Academy of Sciences {CM., 1, No. 9, 1936). N. A. 
AcHVKaEK and M. Krein : Two problems of the 
minimiuns connected with the problem of moments, 

Danilbvskw : A theorem by M. G. Krein. M, J, 
DEISBNROTH-MvSSOWaKY, 0, D, Latysohev, L, I. 
Kussinov and R. A. Eiouhlbehgbii : The problem 
of boron disintegration by means of slow neutrons. 
B, Moldavsxij and H, Kamttscheb : Catalytic 
cyclisation of carbohydrates of the fat series. B. S. 
Butkevich and L. K. Ookiokaya : Hole of formic 
acid ill tho biochemical formation of oxalic acid. 
N. A. Iljin : Experimental moult in animals which 
do not moult naturally. A moult in the normally 
non-moulting races of merino slieep tJan be induced 
by introduction into the organism of certain chemical 
substances. This suggests that tho genetic difference 
between the two groups of races is less fundamental 
tlian it ap|>earfi. A. Zavahiokij : Lavas of the vol- 
0(^008 in the environs of Morghen, Manchuria, 

{CM.y 1, No, 6, 1936). M. Kurenskij : A method 
for the solution of the problem of deformation of 
sxirfaces. N. Kalaiutkhov : Tho internal photo- 
in potassium chloride under illumination with 
ultra-violttt light. A. Filippov, J. Larionov and A. 
Seidel : Tho fluur:^sc(?nco of terbium salts in solu¬ 
tions. M, F. Nkuhuho : Discovery of saprumixite 
on tho Tomi River, Kuznetsk basin. I. A. Hkme.sov : 
The synthesis of A^-dehydro-androsterone (A*-3- 
oxyethyocholenone-17) produced directly from chole- 
sterine. F. F. Mazkov : A ntjw rapid method for 
the recognition of tho living, dead and injured tissue 
of a green plant. When soaked in weak solution 
(0*1--()*3N) of hj’^drochloric acid for 16''20 minutes, 
living tissue remains green, the dead becomes brown, 
and the injured spotted with bi^own, 1. Stkelnocov : 
Water metabolism and diapause in LozoaUge aticti^ 
calia. Diapause can be induced by dry food, by food 
of high nutritional value, and by low temperature. 

V. Pou&HAJEV ; Regulation of primordial aye and 
of tho lens from epithelium. 


Bvetns 

[MeeUnga marked with an ore open to the faddic, 

Tuesday, June 30 

Waruuko iNSTmrrK, at 6.30.-^Dr. E. A, ^we ; *‘Roman 
Chiiture before and after the Carolingian Reform as 
reflected in Latin Manusorlpta'*.* 


Chekioal Ekoinberino CoNOEBas or the World Powbb 
OoKFKREKOK, Jiuie 22-27.—To be held in London. 

South-Eastern Union of Soientiiuo Soohdtiks, June 
30- July 4.—Annual Congress to be held in Oxford, 
June 30, at 8.30.—Prof. G. D. Hale Caiponter: 
“Charles Darwin and Entomology'' (Presidential 
Address). 

International Conorehs on Gtass, July 2-H.— To bo 
held in London and Sheflield. 

July 3, at 4.30—(at tho Institution of Electrical 
Engineers, Savoy Place, London. W.C.l),-—Dr. J. C. 
Hostotter : “Tho Casting of tho 200-inch XeloHcope 
Disc“.* 


Official Publications Received 

CHit Britain and Ireland 

Brltlch Ghemlo&l PIknt, 103A : the Offiolsl DJreofiOry of the British 
Chemloal Plant Maiiufactureiift* ABSodstlon. Pp. 140. (London ; 
Brltleh Chemleal Plant Mnnofsottiren* AcMoelatlOT).) [285 

Prooeedlnss of the RO^sl Society of Bdlnbumh, Sra^lon 1035-103A, 
VoL 50, Part 1 . No. 3 : Studies in Clocks and Time-keeplna, No. 5 : 
The Suspended Chronometer. By Prof. B-. A. Ssmpson. Pp. I 8-264 
(Sdlnbuii^; Robert Grant and Son, Ltd.; London ; Williams and 
Norgftte, J.td.) 1 *. [896 

Air Ministry : Aeronautical Research Committee : R^orts and 
Memoranda. No. 1&08 (Strut. 248, 298); Absiraot^-Streas-Claifnilation 
In Frameworks by the Mctliod of “Systematic Relaxation of Con¬ 
straints”, 1, 2 and 8 . By R. V. Southwell. Pp. 2. 2d. net. No. 1971 
(Strut. 258): Flexural and Shear Deflections of Metal Spars. ^ U J- 
Gerard and H. Boden. plate. Od. net. No, 1976 (l.O.R. 0i7, 

996): Abstract—Ice Formation In Carburettors. By W. 0. CloUilcr, 
Pp. 2. 2d. net. No. 1676 (F2$4): ].»amiDa Boundary Layer on 
the Surface of a Sphere In a Uniform Stream. By 8 . TomoDka. l*p. ; 
14+5 platoo. If. not. No. 1680 (1202): AbstraoL-On the Synthesis { 
and Analysis of Slmply-Stiff Frameworks. By Dr. H. ROxbee Cox, 
Pp. 2. 2d. net. (London: HM. Stationery OlTloe.) [66 

Other Countries 

U.S. Department of the Interior : Oflloe of BdiicaUon. Bulletin, 
1936, No. 16: Elementary School Onduatine Examinations. By 
David Segel. Pp. v+64, 10 oents. Pamphlet No. 64 : fl^ntfleant 
Programs of Hlgh-Sohool Parent-Teacher Associations; a Study of 
Current Practices In a Selected Number of Associations. By Hllon C. 
Lombard. Pp. 42. 5 cents. Pamphlet No. 66 : Education of Teachers; 
Selected BlbU^aphy, Jime 1,1932, to October 1,1935. By Beniamin 
W. Frasier, fji. vt + 42, 6 cents. Pamphlet No. 67: Training of 
Element^ Teaohen for School Health Work. By io^es Frederick 
Rogers. Pp, 111+27. 6 oents. Pamphlet No. 68 : wnat wery Teacher 
should know about the Physical Condition of her PupUi. By Dr. 
James Frederick Rogers. Pp, 80. 6 cents. (Woshlngtot^ D.C,; 

Oovenunent Prluttng OfDoe.) [276 

Unlvendty of Callforuta Publications In American ArchDOk)^ and 
Ethnology. Vol. 36. No, 3: Wappo Bthttoamphy. By Hatold B. 
Driver. Pp. 111+179-220. (Berkeley* Calif.: university of OaUTomla 
Press ; London : Cambridge Uulveislty Press, 1036.) 2#. 3d. net. [276 
U.S. Deportment of Agriculture : Bureau of Entomology and Plant 
Quarantine, Division of Inseetlolde InvestiutlonB. Lmchocarpus 

Species (Barboseq. Cul>o, Hoiari, Nekoe and Tliubo) used as Ins«a+ 
cfdes. By R. C. Roark. Pp. 138. (Washington, D.C.; Government 
Printing omc«.) [365 

Proceedings of the American Aeodenw of Arts and Solenoes. Vol. 

71. No. 1: A study of the Nolanace«e. By Ivon M; Johnston* 1^. 67. 
1.46 dollars. Vol. 71, No. 2 : Revl^on of tho Kearctte Bapbldjodea 
(Recent and KossU). By F. M, Carpenter. Pp. 89-157+2 plates. 
1.20 dollars. (Boston, Moss.: American Academy of Artit j^d 
Sclonoes.) IW 

Brooklyn Botanic Garden. Memoirs, VoU 4: Twenty-fifth Anni¬ 
versary Papon presented May 16, 16, 1956. Pp. xUl + 13a+2 
(Brooklyn, N.Y.: Brooklyn BcSanlc Garden.) [2B5 

NaKonal Research Council of Japan. Report, Vql. 2, No, 4, April 
1934—March 1985. Pp. 11+246-356. (Tokyo: National Research 
Council of Japan.) ■ 

NJS. Department of fictoatlflo and ^Industrial Resefti^. ^Christ¬ 
church Magnetic Obmnratory; Annual Reuoria for 1981.1982, 1983, 
Pp. xvlO + 182 . fWemndtmi; Oovemwpnt Prtatlna Offlep.) fid. [26 
Central Cotton Commniee ; Techncuqgkial Lolnratory- 
TsotSSogloal BiilMn, Series A, No. 80; Tbs Bffecia 
Cotton Bates In the Open and Inside a Shed at Kaiabhl. m 
Ahmad. Pp. 11+24. (Bombay: Indian Centml Cotton 
8 annas. {WP 
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